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No mistaking Kaynar’s new stake nut-—it’s miniaturized 


The new Kaylock® Miniature Stake Nuts bear the unmistakable mark of Kaynar's leadership in aerospace fastener 


weight and space savings. These new miniatures answer the c1 
in minimum thickness materials...can save you up to 33 


a result of thinner parent material requirements (.030 minim 


.040 minimum for Floating Stake Nuts.) 


Easier and Quicker to Install. No flaring of the nut 


ical need for installed reliability of threaded elements 


re weight. Additional savings can accrue as 


im thickness for Kaylock Non-Floating Stake Nuts, 


required. The pressure used in installation results 


in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installation hole, 


provides greater structural integrity. Staking action of 


if 


Kaylo If-locking nut provides maximum retention 


against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and 


non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative 


Kaylock. 


; s. s ’ 
hikAt im Liqniweinnt fockwuts 


KAYNAR MFG. CO IN¢ KAYLOCK DIVISION 
ninal Annex. I Angeles 54. Calif. Branch offices 

t entative n Wichita, Kan.; New York, N.Y. 

Wash., Montreal, Paris; London; The Hague 
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GROUND SUPPORT EQUIPMENT: another prime capability of Goodyear Aircraft 
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Standard Operating 

ophy which insists on reducing the 

of units t suf ents for each new system is Standard 

Operating Procedure at Goody hown here are examples of GAC-built 
ground support equipment wi from this standardization approach. 
has been developed to perform the 

n reducing the problems of logistics 

nmon denominator. Write Goodyear 

, Ohio, or Litchfield Park, Arizona. 


Lots of good things come from 
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Five European NATO nations will produce the U.S. Army 
Hawk missile as the primary ground-to-air defense weapon 
in Western Europe. Raytheon, developer and prime contrac- 
tor in the U.S. for the Hawk, is supplying technical assist- 


ance to manufacturers selected by these NATO countries. 





RAYTHEON COMPANY °RAYTHEON, 


WALTHAM, MASSACHUSETTS 
EXCELLENCE IN ELECTRONICS 








AVIATION CALENDAR 





Dec. 12-15~Atomic Industry Exhibition, 


California Masonic Memorial Temple, 


San Francisco, Calif 

Dec, 13-15—Tenth Annual Eastern Joint 
Computer Conference, Hotel New Yorker 
and Manhattan Center, New York, N. ¥ 

Dec, 16—Army Aviation Contract Services 
Symposium, National Acronautical Sers 
ices Assn., Mayflower Hotel, Washing 
ton, D. C 

Dec. 16—Fifth Convertible Aircraft Con 
gress, Convertible Aircraft Pioneers, Cos 
mos Club, Washington, D. C 

Dec. 17—24th Wright Brothers Lectur 
Natural History Bldg., ae In 
stitution, Washington 

Dec. 26-31—127th eS % American As 
sociation for the Advancement of Science 
New York, N. Y 

Dec. 28-30—Seventh King Orange Inter 
national Model Plane Mect. Miami, Fla 

Jan. 9-11—Seventh National Symposium on 
Reliability and Quality Control, Bell 
vue-Stratford Hotel, Philadelphia, Pa 

Jan. 9-13~—International Congress and Fx 
position, Society of Automotive Engi 
neers, Cobo Hall, Detroit, Mich 

Jan. 15-18—13th Annual Convention, Heh 
copter Assn. of America, Cherry Hill Inn 
Haddonfield, N. J 

Jan. 16-18—Seventh Annual National Mect 
ing, American Astronautical Society, Dal 
las, Tex 

Jan. 17-19—Winter Instrument-Automation 
Conference & Exhibit. Instrument Soci 
ety of America, Jefferson Hotel and Kic! 
Auditorium, St. Louis, Mo 

Jan. 23-25—29th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor 


(Continued on page 6) 
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Anelex® ( 
program ' 
High Spex 
Division 

engineerin 
electronics 
informatio 


This and other 
digital techni 
solve many 


issembly and long before 

pecial purpose computers and Test 
pare performance to preset limits. 
rinters convert digital output into 
hich can be used for analysis of 
rformance characteristics. 


poration has earned a place in this 
the unequalled reliability of its 
Printers, and Anelex Systems 
jualified, by ten years as an 

am, to design the specialized 
quired to bring data source 


to the Printer in a form it can use. 


experience in the application of 
gues enables Anelex engineers to 


special problems arising from new 


military and industrial developments. 


for fi 


information, write or telephone 


ANELEX CORPORATION 


150-8 


SEWAY ST., BOSTON 14, MASS. 
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SOMETHING NEW 
UNDER THE STARS 


The one helicopter FAA-certificated for instru- 
ment flight: Cessna CH-1C First helicopter to meet th 


exacting [FR requirements of FAA, the CH-IC is practical not only for 
what it does but for how it does it. Through clean configuration—plus it 
simple mechanical stabilization—the CH-IC combines low initial cost, low 
upkeep cost, ease of operation. Now helicopter instrument training 


all-visibility liaison at last can be considered economical. 


Cessna ay 


Military ae on 
Division F pe 


WICHITA, KANSAS 


World’s most experienced makers of utility military aircraft 
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AVIATION CALENDAR 


Continued from page $) 


New York, N. Y. Honors Night Dinner, 
Jan 24 

Feb. 1-3—Second Winter Military Elec 
tronics Convention, Institute of Radio 
Engineers, Biltmore Hotel, Los Angeles 

Feb. 1-3—Solid Propellants Conterence, 
American Rocket Society, Salt Lake City 

Feb, 15-17—International Solid-State Cir 
cuits Conference, Institute of Radio En 
gineers, Sheraton Hotel, Philadelphia 

Mar. 5-9—Sixth Annual Gas Turbine Con 
ference and Exhibit, American Society of 
Mechanical Engineers, Shorcham Hotel, 
Washington, D, C 

Mar. 9-10—Second Symposium on Engiwnecr 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadelphia 

Mar. 9-10—Flight Propulsion Meeting, In 
stitute of the Aeronautical Sciences, 
Cleveland, Ohio (classified) 

Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
Hilton, Los Angeles, Calif 

Mar. 13-15—Flight Testing Conference, 
American Rocket Society, Los Angeles 

Mar. 13-16—Test, Operations and Support 
Conference, American Rocket Society, 
Biltmore Hotel, Los Angeles, Calif 

Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
WW ishington, Dc 

Mar. 20-23—International Convention, In 
‘titute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 

Mar. 20-24-1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif 

Apr. 4-6—Intcrnational Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas 

Plasma, Polytechnic Institute of 
Bro vn, Brooklyn, N. ¥ 
Apr. ~—Lifting Re-entry Vehicles: Struc 
Materials & Design, American 
Rocket Society, Palm Springs, Calif 

Apr. 17-28—l4th Technical Conference, 
{nteruational Air Transport Assn., Queen 
| ibeth Hotel, Montreal, Canada 

Apr. 18-20—Symposium on Chemical Re 
ction 1 the Lower and | pper Atmos 

Stanford Research Institute, Mark 
llopk Hotel, San Francisco, Calif 

Apr 20.22—General Meeting, American Mi 
t ywical Society with the American 
CGcophvysical Union. W ashington D. ¢ 

\pr 26-28—I iquid Rocket Propellants 
mad 6 ibustion (Cor i 
ae , 
| : B ’ ’ | la 

Apr. 30-May 4—Ses 
» Instrumentati nposium In 

t Societv o in) Adolphus 
Hot Houston 
May 8 10—Nat } 
iferen 
rs, Miami and Biltm 
on, Ohi 

May 9-l1l—Western Joint 
ference and Exhibit, As 
Los Angeles, Calif 

May 22-24—National Telemetcring Confer 
ence, Sheraton-Towers Hotel, Chi ago, Ill 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France 

Sept. 4-10-1961 Flying Display and Exhibi 
tion, Societv of British Aircraft Construx 
tors, Farnborough, England 
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Raytheon Fire Control Radar System 
installed in newest missile destroyer 


Raytheon AN/SPG.-5] fire control radars aré oper- 
ational aboard the U.S.S. CHARLES F. ADAMS 
(DDG-2). As the Mark 74 Fire Control Systems 
Coordinator for the Bureau of Naval Weapons, 
Raytheon is carrying out serial production of the 
advanced design AN/SPG-51. 

The ADAMS, first destroyer built from the keel up 
to launch guided missiles, carries out its Anti-Air 
Warfare mission with TARTAR surface-to-air missiles. 
The radar tracks intruders and guides the missile even 
to low altitude targets despite the use of evasive 
tactics or electronic countermeasures. 


SPG-51 consists of a single dish tracking 
radar. The radar tracks at long ranges 
nally low power. 

ment, AN/SPG-51 

icks the target. Seconds before missile 
target is illuminated with a guidance 
ssile homes on the reflected signal. 
excellent 
exceptional techniques to resist jam- 

1 by the Bureau of Naval Weapons for 

e applications, this is the first fire control 
pe to be procured in quantity. 
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BRUNSWICK OFFERS COMPLETE CAPABILITY FOR AEROSPACE PROJECTS 


factured to meet close tolerance and 
conform to the highest standards of 
quality and performance. 6. Ground 


“Complete capability” sums up 
Brunswick’s ability to produce re- 
sults at any stage of missile devel- 
opment. From in-house design and 
production to thorough testing, 
Brunswick brings to each new job a 
vast background in successful de- 
velopment of components and pri 
mary structures. 1. In nose cones 
and radomes, Brunswick designs 
and materials can be tailored to 
meet rigorous new requirements for 
high temperature electrical and ab- 
lative purposes. 2. In wings and fins, 
Brunswick engineering allows new 
plastic structures and antennas 
utilized in combination for more de- 


sign freedom with maximum effi- 
ciency. 3. Missile bodies constructed 
by the Strickland “B” fiber glass 
filament-winding process offer ex 
ceptional values in weight-strength 
ratios while meeting design require- 
ments for unusual shapes and sizes 
4. Brunswick rocket motor cases con- 
structed by the Strickland “B” fiber 
glass filament-winding process 
consistently demonstrate superior 
properties, whether large or small. 
Pressure vessels designed by Bruns- 
wick can deliver an S/D ratio as 
high as 2,000,000. 5. Reflectors of 
metal honeycomb or plastic con- 
struction are designed and manu- 


radomes are readily available for 
ground support applications. Con 
structed of solid laminate, honey- 
comb core, or foam, they are stand 
ard production design at Brunswick 
From the starting line, or at any 
stage of the development race, 
Brunswick's complete capability is 
ready to make your ideas work 
faster and better. Call on Bruns- 
wick’s ability to produce results. 
Brunswick Corporation, Defense 
Products Divisian, 1700 Messler 
Street, Muskegon, Michigan. 


MAKES YOUR IDEAS WORK e 


IS Buunsw 


DEFENSE PRODUCTS DIVISION ¢ 1700 MESSLER STREET « MUSKEGON, MICHIGAN 
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Double-shielded TRIAXIAL connectors 
for hi-current, pulsed circuit cable assemblies 
features ..% corona ratings through 45 | r 35 kv pulsed d-c. Performance-tested at 


— 55°C under conditions of humidity k, vibration and salt spray withdéut functional im- 
pairment. Bulkhead pressure-tested t tand 75 psi 


available . . « Air-to-Air and Air-t EPTACLES @ Right Angle RECEPTACLES e 
Double end ADAPTERS @ Field-a ind Molded-to-Cable PLUGS ¢ Waterproof 
RECEPTACLE CAP 


OTHER CONNECTORS FOR CABLE ASSEMBLIES: TRIAXIAL — Hi-Curre tage, Attenuated Noise Radiation 
* COAXIAL = Hi- Voltage, Low-Current, Corona Free + STANDARD MOLDE ‘PES « SPECIAL CABLE ASSEMBLIES 


More than 20 years in research on cable assembiy noise and corona probiems. 


oe" BURNDY 
FACILITY 


OMATON DIVISION + P. Oo. BOX 817, TOLEDO 1, OHIO 








AN ACHIEVEMENT IN DEFENSE, ELECTRONICS 








412L Strengthens Air Defense By 
Integrating Airspace Management 


Rapid coordination of all phases of military tati: iding up to the final decisions will be 
airspace management is a major problem of air done matically. In addition, 412L is a highly 
defense. This simulated operations room depicts flexil tem designed for use throughout the 
the heart of the Air Force’s 412L Air Weapons Free 1. It will operate in mobile as well as 
Control System—a single, semi-automatic elec- fixed ronments. 
tronic complex which coordinates radar stations, ( y going into prototype production, 
data processing and display centers and weapons 112] ilready anticipated technological ad- 
bases into a unified network. vance And, importantly, new equipment can be 

Within seconds, 412L will provide the vital inte into this versatile Air Weapons Con- 
detection and tracking data to human decision trol m in the future, assuring a complex 
makers. Precious time will be gained since compu- whi remain combat-ready for many years. 


Progress ts Our Most Important Product iii 
come aacnoncs oon’ s"armcon vev'von’ / GENERAL @® ELECTRIC 














BETTER. CLEANER, MORE WORKABLE STEELS 


Microstructure of Ti-hardened 
A-286 showing Ti compound 
stringers in Air Melt (above) and 
absence of such stringers in 
Vacuum Melt (below). 


through A-L Vacuum Melting Techniques 


What you can expect from A-L’s Consutrode; 
Invac, and Invacutrode steels and alloys. 


If you have really critical applications, you need A-L’s Consutrode, 
Invac, and Invacutrode steels and alloys, products of unique vacuum 
melting operations. These alloys provide a combination of improved 
metallurgical and mechanical properties. They give you the ultimate 
in complex high-temperature missile and aircraft superalloys pro- 
vide the finest bearing steels, low alloy steels, stainless steels, tool 
steels . . . meet the most critical applications . . . withstand the worst 
service conditions 
Here are a few of the specific advantages you get in A-L’s vacuum 
melted materials 
Vv Higher mechanical properties—tatigue strength, transverse 
ductility, toughness 
Improved cleanliness and decreased gas content 
Better hot and cold workability 
Higher Reliability —Extended Life 
| Fewer Rejections— Decreased Part Cost 
A-L’s modern melting techniques can be applied to help solve your 
problems. And these vacuum melted steels are in regular production, 
available now in all commercial mill forms and sizes 
For further information on A-L’s modern melting techniques and 
the advantages of Consutrode, Invac, and Invacutrode alloys, get 
the new booklet, “Modern Melting at Allegheny Ludlum.’ It’s 
packed with engineering data. Ask your nearest A-L sales office for 
a copy, or write: Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pennsylvania. Address Dept. AW-12. 


py ALLEGHENY LUDLUM 


PIONEERING on the Horizons of Steel 





NEW TELEMETRY TECHNIQUE: 


SUBCARRIER 


Compatible with existing FM FM systems. 
Digital modulation of subcarrier provides 
increased accuracy and rapid data reduction 
capabilities. Up to 10 bits transmitted on 
a 70 KC subcarrier. Subcarriers and Dis- 
criminators to 300 KC available for increased 
frequency response. VECTOR Manufacturing 
Company Inc., Southampton, Pennsylvania. 


‘) METRY COMPONENTS AND SYSTEMS 
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Fly it... loat it...Pull it. / GONDE b 


Unitized, air-conditioned mobile shelters 


Typical of Conde 
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automatically applied. Want to know how Condec can 


helter requirements? Call or write Mr. Jerome I. Davis, 


Vice President, Aircraft Equipment Division. 


AIRCRAFT EQUIPMENT DIVISION 


CONSOLIDATED DIESEL ELECTRIC CORPORATION | 


CANAL STREET, STAMFORD, CONNECTICUT + VAN NUYS, CALIFORNIA 


Condec Products for 
Missiles and Aircraft 


Special - purpose vehicles, 
ke tus funway Sweeper 

are key products at 
»nsoldated Diesel 

Other vehucies supply all 

wer requirements for 

ground support of missiles 

and aircraft 


Test é juipment 
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Special airborne devices 

include products tke this 

radiosonde dispenser 

design that cuts weight 

40%, space 16% 

improved and simplified 

operating system 
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‘or space-time-terrain surveillance. The superior 


on's electronic Utrahancer, presents significant 
graphic intelligence is resolved by a six-phase 
vation of the photographic process, selective 


d “ontrast control during projection. The Ultra- 


em of information acquisition and interpretation 
entiste, and engineers withing to join in this 


oarons Corporation, aoe eee 64, Calir. 





A. First Stage. 


The first stage servo system con- 
trols the vehicle in response to 
signals from the guidance system 
in the third stage. This control is 
accomplished by means of jet 
vanes located behind the nozzle 
and by aerodynamic surfaces which 
become effective toward the end 
of first stage operation. A variable 
displacement hydraulic pump in 
the first stage supplies the control 
servos for the jet vanes and aero- 
dynamic surfaces which are 
mounted on a common shaft. A 
first stage battery supply provides 
power for this hydraulic pump 
assembly. A programmer in the 
third stage controls first stage sep- 
aration, coast time, and second 
Stage ignition. Honeywell pfo- 
vides the above servo system, third 
stage guidance system, hydraulic 
pump assembly, battery supply 
and third stage programmer. 


B. Second Stage. 


The Honeywell reference system 
and programmer in the third stage 
send command signals ro the sec- 
ond stage to control its attitude, 
separation from third stage, and 
third stage ignition. Second stage 
attitude control is accomplished 
by means of an 8-nozzle hydrogen 
peroxide reaction jet system. 


C. Third Stage. 


Third stage attitude control is ac- 
complished by means of a two- 
level, 10-nozzle hydrogen perox- 
ide reaction jet system. The 
Honeywell third stage inertial at- 
titude reference system and pro- 
gtammer provide command sig- 
nals to switch nozzles for second 
stage attitude control. This refer- 
ence system and programmer also 
control third stage separation and 
fourth stage ignition. This third 
stage also contains associated 
Honeywell electronic components 
plus battery supply and inverters 
The inertial reference system and 
programmer can be altered to pro- 
vide orbits of varying altitudes and 
ellipticity or can be programmed 
for various types of high altitude 
probe missions. 


D. Fourth Stage. 


In the basic Scout configuration, 
the fourth stage is rotated by spin 
rockets to 160 rpm prior to separa- 
tion from the third stage and igni 

tion. For other missions, the Scout 
vehicle will include fourth stage 
stabilization by means of a Honey- 
well inertial reference package 
located in the fourth stage, 





A en 


The ABC’s 
of SCOUT 


Honeywell provides complete control system integration 


for unique new NASA “workhorse” space vehicle 


The new NASA Scout, just now ng its first penetrations into space, gives the 
U. S. a multi-purpose vehicle fe g simplicity, reliability and economy. The 
Scout has been fired twice since y 1, and according to NASA, “guidance and 
control systems performed satis! y on both flights.” 


To illustrate the flexibility and refore, the control problems involved in this 
Scout program, consider that ¢! | fuel propelled vehicle is designed for a 
variety of space missions, putt: yloads into these orbits: 80 Ibs. at 600 mile 
orbit, 100 Ibs. at 500 mile orbit 0 Ibs. at 300 mile orbit. 

Honeywell engineers analyze e problems and created a new lightweight, 
reliable control system that pri the flexibility required for this wide range 
of missions 

The system uses three orthos ounted precision miniature integrating 
gyros providing control of pit nd heading. The gyros receive precise 
torquing commands from the rogrammer to change the vehicle course 
to correspond with the desire path 

With this method of artit rol, great mission flexibility is obtained 
through simple changes in resi timing networks. 

Honeywell's system analysis of le requirements also dictated the selec- 
tion of hydraulic actuated jet \ verodynamic controls for the first stage. 
Hydrogen peroxide reaction jet were selected by Honeywell systems spe- 
cialists for second and third stag 

Honeywell backs Scout's gu | control system with complete ground 
support equipment for servicing it and launch. 

The Scout guidance system pr ; only one of inany in which Honeywell 
has proven its “quick reactior analysis, and design abilities. Other 
programs include Thor Delta, D r, and Project Mercury. To learn how 
Honeywell can help solve your s esign and incegration problems, contact 
your nearest Honeywell represe or write Honeywell, Military Products 
Group, Minneapolis 8, Minnesot 


Engineers and Scientists 


Explore the professional opportunities 


Honeywell 








In engineering and manufacturing AMF has ingenuity you can use... 


He solved this puzzle 
by taking it apart! 


Like oil and water, extreme preci- 
sion and “complete” mobility resist 
combination in tracking radar an- 
tennas. Designing for one of these 
characteristics “automatically” pre- 
cludes the other. That was this AMF 
Engineer’s puzzle —to put both pre- 
cision and mobility in an antenna 
for duty with the Marine Corps. 

He solved the puzzle, literally, by 
taking apart the solution—AMF’s 
TPQ-10 antenna—into 10 rugged, 
portable, submersible, precision- 
fabricated packages. TPQ-10 is de- 
signed for helicopter transport. Each 
component can be dropped in water; 
it will come up for more. The pack- 
aged antenna on its pallet can be 
dropped on land from 3 feet without 
impairing precision. 

Each component can be picked up— 
the largest weighs 425 Ibs.—and can 
be handled by 3 men. A crew of 6 
can put TPQ-10 together in 20 min- 
utes with one standard wrench 

Among the design innovations 
that solved the puzzle is a “piggy- 
back” gear arrangement that puts 
both azimuth and elevation drives in 
one package. Result: almost half the 
parts and weight of separate compo- 
nents. Precision fabrication is typi- 
fied by the reflector arms, held to a 
005” deviation over 45 inches! 

(For unclassified information on early 
warning and radar antenna systema, 
write Dept. CS 1, addreas below.) 


Single Command Concept 


Solving puzzles with next-to-im- 
possible conditions is AMF’s busi- 
ness. AMF’s imagination and skills 
are organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
It accepts assignments at any stage 
from concept through development, 
production and service training, and 
completes them faster...in 
* Ground Support Equipment 

WeaponS ystems-Undersea Warfare 
* Automatic Handling & Processing 
* Range Inatrumentation + Radar 
* Space Environment Equipment 
* Nuclear Research & Development 


GOVERNMENT PRODUCTS GROUP 
AMF Building, 261 Madison Avenue 
New York 16, N. Y. 
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Performance is the test of Space Technology Leadership 

The experience and creativity of Space Technology Laboratories in the field of space systems — both military and civilian —- are 
documented in this record of accomplishment: Responsibility since 1954 for the over-all systems engineering and technicai 
direction for the Atias, Thor, Titan, and Minuteman elements of the U. S. Air Force ballistic missile program, and in such advanced 
space projects as Score, Tiros |, Transit 1B, and Mercury. Conduct of vehicle re-entry projects and the Pioneer |, Explorer VI, and 
Pioneer V advanced space probes on behalf of the Air Force, Advanced Research Projects Agency, and National Aeronautics and 


Space Administration. Contributions to these projects included design, fabrication, and instrumentation of spacecraft; over-all 


systems engineering and technical direction; direction of launch and tracking; and data reduction and analysis @ This perform- 


ance demonstrates the STL creative flexibility to anticipate and initiate responses to the space challenge. To discharge its growing 
responsibility in Space Technology Leadership, STL is now broadening the scope of its activities. Resumes and inquiries concern- 


ing opportunities with STL are invited from outstanding scientists and engineers, and will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. p.o. sox 9s005a, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge inc 


Ei Segundo * Santa Maria * Edwards Rocket Base * Canoga Park Cape Canaveral * Manchester, Engiand * Singapore * Hawaii 
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Changing Complexion of Space 


Space technology in this country is poised on the brink 
of major technical and political changes that will radi 
cally alter its complexion during the next few years. These 
changes will have enormous import for the American 
people as a nation and specifically for the acrospace in 
dustry, on which the burden of maintaining our technical 
pace will fall 

This industry faces the prospect of another period of 
wrestling with its perennial problems of revolutionary 
technical changes combined with expanding require 
ments. An expanding aerospace market for cxplorators 
research and for military and commercial operational 
space systems is now visible on the near horizon. This 
market is of a magnitude that would have been labeled 
“sheer lunacy” if it had been seriously predicted even a 
few years ago 

These technical and political changes are emerging in 
an atmosphere that is still heavily conditioned by the 
continuing success (despite its privately concealed failures) 
of the Soviet space program. The recent Soviet trio of 
orbiting capsules containing life support systems offers 
clear warning that Project Mercury is still waging a long 
stern chase in the race to put the first human beings into 
orbit and recover them alive—the first milestone in man’s 
eventual development of space as a useful environment 

The Soviet Sputnik VI (see p. 38) is probably one of 
the last scientific punctuation marks in the Russian pro 
gram aimed at putting a two-man orbiting, recoverable 
space capsule into operation. This effort must be viewed 
in juxtaposition to the current problems of Project Mer 
cury in checking out complete systems operations, and it 
certainly presents a radically different and perhaps scien 
tifically sounder approach to the goal of man in space 
than the Mercury program. If subsequent events prove 
this thesis valid and the evidence should be availablk 
before the end of next year—it will indeed be a bitter pill 
for this country, and particularly for the National Acro 
nautics and Space Administration scientists and political 
midwives who onginally conceived the Mercury program 
aud delivered it as the key U.S. space program 


The Approaching Assault 


But NASA will not have to wait for the success or 
failure of Mercury vis-a-vis its Soviet competitors to get 
the first shock of an external public assault on its present 
position as the primary custodian of the U.S. space pro 
gram. The character and scope of this assault have been 
rcvealed in clearer detail during recent weeks (AW Nov 
7, p. 21; Nov. 14, p. 26; Nov. 28, p. 26 and on p. 26 of the 
current issue) as more and more of the technical founda 
tions for an extremely imaginative and broad scope Air 
Force space system program sifts through its initial 
security screen. 

The USAF proposals offer a far broader utilization of 
space to radically improve our national defense posture 
than anything that has been advocated in space tech 
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Whether this USAF program is techni- 
militarily valid raises questions that will 
be answered in the major debate on this 
ertain to materialize, both in public and 
irity screen, when Congress returns to 
month and a new president is inaugu- 


basic state-of-the-art improvements in 
1 of the space technology spectrum that 
in early experimental form, it is evi- 
lly we are still in the early stone age of 
The technical improvements now in 
normous opportunity to move forward 
broader front than even the most en- 
idets” visualized a few years ago. 


A New Look Needed 


In addit the major consideration of properly us- 
ing space t gy to strengthen our national defense 
posture w technical developments in prospect 
make a :ppraisal of our entire national space pro- 
gram n¢ [his reappraisal should include manage- 
ment ors n and techniques, possible acceleration 

1 of goals and instillation of a sense of 
irpose in this program, which is still lack- 

nical working level of government and 


or pace, 
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industri 
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about 
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ippraisal, there should be no timidity 
ide some of the jury-rig management 
‘anizational divisions that were hastily 
panicky early post-Sputnik days. This 
reappra uild be inoculated against the virulent 
attacks of s that have badly crippled the space 
program mative years. The budgetary problems 
ice program are genuinely formidable, 
but the be approached with the viewpoint that 
this is h ipital being staked on the major, revolu- 
in technology that can pay substantial 
dividend y, economically and politically in the 
future ition. There must also be an adequate 
prescript ist the overdoses of technical conserv- 
atism that longer justified in view of the experi- 
mental a nts of the past year and the rosy glows 
already ap : on the technical horizon. 
This ma ippraisal of the national space program, 
which is \ing as inevitably as the turn of the year, 
| to degenerate into the petty bickering 
ervice or inter-departmental rivalry for 
the maj f a budget pie. It must be undertaken 
with the olve that this is one of the most signifi- 
cant effort ur national history and with the under- 
standing results will determine in large measure 
our statur , nation in the history that unfolds during 
the last half of this century. 
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Free Product Data Bulletin 
No. 25 describes Cornelius 
Aero Hydraulics equipment; in 
cludes installation infor- 
mation, specifications and per- 
formance data. Write today 


/ 


with basically new design features 
offering basically betier performance ! 


Here is important news for hydraulic design engineers. The Cornelius Company 
is pleased to announce development of a new line of hydraulic motors and pumps 
that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions 
Nine U.S. and foreign patents covering these products have been issued to date 


If you have unsolved problems in hydraulic motors and pumps or are not 
entirely satisfied with the performance you are now getting from your present 
equipment, be sure to investigate these new Cornelius products. These new 
Cornelius pumps and motors can be tailored to meet your system requirements. 


Pioneers in Pressure Systems for Flight 











K ¢ 
/ THE COMPANY 


AERO DIVISION 
554-39%h Avenue N. E Minneapolis 21, Minnesota 


Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments 
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In the Front Office 


Dr. Gordon §. Brown, Dean of Massa- 
chusetts Institute of Technology's School 
of Engineering, elected a director of Baird 
Atomic, In Cambridge. Mass 

Donald W. Douglas, Jr., board chairman 
\stropower In Long Be a h Calif sce 
AW Nov p. 30). Other directors ar 
Y. C. Lee, Dr. George Moe, Edward W 
Smith, John A. Dundas, Charles R. Able 
ind Elmer P. Wheaton 

Ernest L. Ward, president, Sprague Elec 

Cx North Adams, Mass., succeeding 

late Julian K. Sprague. The company 
iso appointed the followmg senior Te 
presidents) William J. Nolan-lcgal affairs 
Neal Ww Welch-marketing and sales 
Wilbur A. Lazier-technical director; Robert 
C. Sprague jr...industnal relation \p 
wointed vi president David B. Peck 
pecial products; Hollis R. Wagstaff-fiscal 
Carroll G. Killen-industrial and mulitary 
iles; Bruce R. Carlson-corporate planning 
und system 

Eugene G. Hart, president, International 
Research and Development Corp W orth 
ngton, Ohx 

Odif Podell, vice president-operationai 
planning, Curtis Wright (¢ orp W ood 
Ridge, N. J 

Keith T. Middleton, executive vice pres 
ident, the Fafnir Bearing Co., New Britain 
Conn. Also: Beecher N. Claflin, assistant 
ccretary; Edwin A. Ingbretsen, assistant 
treasurcr 

H. George LeClere, vice president-manu 
facturing, Link Division of General Pr 
ision, Inc., Binghamton, N. Y¥ 

Canadair, Ltd. Montreal, Canada, has 
announced the following appointments 
Frederick R. Kearns, executive vice pres 
ident-sales and finance; John Urwin, vicc 
president and secretary; John B. Hunter, 
omptroller; Theodore C. Pawlett, treasurer 

Dr. Charles F. Robinson, a vice president 
# Consohdated Electrodynamics ( orp.. a 
ubsidiary of Bell & Howell, Pasadena, 
Calif. Dr. Robinson ntinues as director 
of the Bell & Howell Research Center 

William FEF. McKenna and Crosby M 
Kelly, wi presidents, Litton Industri 
Beverly Hills, Calif. Mir. McKenna con 
tinues as treasurer and controller, and Mr 
Kelly in charge of advertising publi rela 
tions and employe communications 

Curtis R. Hammond, commercial vice 
president-market development Raytheon 
Cx Waltham, Mass 

Maj. Gen. Robert H. Booth, USA, Chief 
f the Defense Atomic Support Agency 
Washington, D. C., succeeding Vice Adm 
Edward N. Parker, USN 


Honors and Elections 


Dr. R. R. Jamison, assistant chief engineer 
ind head of the Ramjet Department of 
Bristol Siddeley Engines. Ltd., has been 
awarded the Swedish Society of Aeronautics’ 
Enoch Thulin Bronze Medal in recognition 
of the work of the Bristol Siddeley ramjet 
design team and of the company’s achieve 
ment in the held of supersonic propulsion 

(Continued on page 119) 
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INDUSTRY OBSERVER 


for air recovery of the Samos reconnais- 
h is too big for Fairchild C-119s to 
iled before the first recovery attempt, 
The 6593rd Test Squadron expects to 
ymnversion from nine C-119s used for 
130s is to be completed next spring. 


> Air Force will use Lockhe 
sance satellite re-entry pa 
handle. Five Samos shot 
now planned for next Sept 
get is first C-130 about Jar 
Discoverer recovery to a ft 


nmunications satellite probably will be 140 
the size of the 100-ft. Echo I sphere. Echo I 
sandwich construction to give it increased 


>» NASA's Echo I passive 

ft. in diameter, an increase over 
inflatable sphere is expected te 
rigidity. 


© Convair l-106 intercept | as a chase plane for the Mercur 


intercep 
ts. F-10¢ r the launch and terminal phases 
the 


Redstone fligh 
Nat 1 Kc I 
‘ 


Lockheed U-2 for the ch \W Nov. 21, p. 2 


mauti in nistration originally considered 


tem with all-weather capability for ballistic 
\ir Force by Avco’s Research and Advanced 
et systems, operating at the opposite end 
d systems, have a number of possible 


> Ultraviolet terminal guidan 
missiles has been proposed to | 
Development Division. Ultra 
of the light spectrum from infrar 
applications, including aircraft igation displays. 


P Propo due todav f surveillance system capable of moni- 
toring all frequencies radiat \ rce Missile Test Center's launch 

Canaveral, | to analyze frequencies and their 
nature and origin, in an eff vn and eliminate sources of electro- 
magnetic interference wit! t f missile avionic gear during check- 


out and launch 


> Australizn technical evaluation favors the Dassault Mirage III for the RAAF 
fighter role if modifications are made to give the French fighter a 1,500-mi. 
range. With the technical evaluation complete, final decision between the 
Mirage III and the Lockheed F-104, including financial considerations, 


now can be made. 


©» Recent Navy bricfing future of the Transit satellite sys- 
tem, held by Burcau of Sh of Weapons and Johns Hopkins 
Applied Physics Laboratory (A ict. 17, p. 23), was attended by about 80 
mpani¢ It was nota f briefing, but requests for proposals 
for shipboard di 1 equip1 cess navigation data from Transit 
0 davs, possibly without a formal 


svstem probablii ! 
ndicated it t int to sponsor separate computer 


briehng Na 


de ' it for this use 


> First aircraft-missile compatibility flight test of the A.’ | orce-Douglas Sky- 
bolt air-launched ballistic missile, originally scheduled for this month, now 
has slipped to mid-January. A B-52 will carry four dummy Skybolts on test 


flights from Bocing’s Wichita plant 


> Philippine ur force is cons! Lockheed F-104 and Convair F-102 
is replacement for its North A l-S6s. F-102 is favored because of 
Availability of Mutual Defense 


its all-weather interceptor 
factor in anv equipment change. 


Assistance Pact funds will b 


> British Blue Steel air-to-surface missiles are being shipped to Australia for 
test flights over the Woomera range from Roval Air Force V-bombers. 
Missiles are airlifted by Royal Australian Air Force in C-130s. 


ut the present 16-ft. height of the 
rine to about 2 ft. Vehicle length 
problem with such large vehicles 
is Saturn and the proposed N h would be powered by the F-1 
Increased bending moment oncern. Squat configuration of 
the reverse flow nozzle is it iles appeal, although efficiency is 
slightly below that of the long e¢ 


© Switch to a reverse flow n 
1.5 million Ib. thrust Rocket 
has replaced diameter as th 


| nozzle. 
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System leadership combs nr “on, practical know-how, and firm 


management. That ag is the Bendix Systems Division. 
Career opportunities i missile system, Advent satellite 


communications, space projects, and airborne infrared systems. 


BENDIX SYSTEMS DIVISION 
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Washington Roundup 


An expanded military space program is almost certain to result from the combina- 
tion of legislative and executive department changes expected during the early days of 
the Kennedy Administration—but not until after the dust has settled around some bitter 
skirmishes on Capitol Hill. 

Reorganization of the Defense Department, which includes the outside possibility 
that all military research and develo, t will be put under one agency, may have 
to be argued out first 

Air Force has the most ambitious plans for growth (see p. 26), and-has laid its 
groundwork carefully. It has support for at least some of its ideas from Vice President- 
elect Lyndon Johnson, who will b rful factor in the Administration's space 
decisions 

Both the Senate and House space committees have shown sympathy in the past 
for the services’ dilemma—having th bility for space defense systems but being 
dependent on the National Aeronaut | Space Administration for much of the 
supporting technology. 

The House committee has asked cach service for detailed compilations of all current 
and projected space programs. The this week. 


Budgets of the military services for Fiscal 1962 will total only about 2.5-3% 
above the current vear by the time S f Defense ‘Thomas Gates submits them 
to the Budget Bureau next week. Or st of the cutting and reshuffling appar 
ently originated with Dr. Herbert York rector of defense research and engineering 
In an unexpected turnabout, York got stiff opposition on a number of cuts from John 
Rubel, the man who filled his post wl York was ill recently. 


After almost a vear of inactivity, the National Aeronautics and Space Council may 
be reactivated. It was created bv t ial space act, partly at the insistence of 
Lyndon Johnson, specifically to pla bility for the space program unmistakably 
at the presidential level 

President Eisenhower asked last January that the Council be abolished. Permanent 
staff was never appointed, and even Council held meetings last vear, it did 
not function Congress intended 

Kennedy wants closer contact with departments than Eisenhower had. The Council, 
which brings together the Secretaries of te and Defense, the heads of NASA and the 
Atomic Energy Commission and ot! leal vehicle. Johnson himself probably 
would sit in on mectings 

A Dec. 15 deadline for presentation of industry's views on renegotiation has been set 
by the House Ways and Means Commit Response is varving from the opinion that 
any presentation is futile to plans { pposition to the Renegotiation Act in 
its present form. Aerospace Indust 1s to appoint a task force to negotiate 
an industry-wide position 

Kev amendments urged by AIA last year were rejected, and Congress extended 
the act until June 30, 1962. The ext » required Ways and Means to make a 


study and submit recommendations | Mar. 3] 


Senate Commerce Committee's staff study on the Civil Aeronautics Board and 
other regulatory agencies, under wa t August, puts its emphasis on reduction 
of the constantly increasing backlog 

General Accounting Office is making a thorough pilot study of Interstate Commerce 
Commission, at the request of Cha Varren Magnuson (D.-Wash.), with the 
intent that findings will be applicable t r quasi-judicial agencies. 

GAO’s report is expected early in January, and committee hearings are expected 
to be held early in the next Congress 


Air Force is making a concerted effort to show that its Minuteman missile system 
is 25% cheaper than the Navy's Pola ; 1ims its cost figures include everything 
down to bus transportation for the id from the submarine. It says the Air 


Force makes its own accounting rul r site costs 


Lt. Gen. Robert J. Wood has labeled the Nike Zeus anti-missile missile a “terra- 
space weapon.” Wood, head of the A \ir Defense Command, says this means it 
has its feet on the ground even thoug! targets that are way out 

Westinghouse will develop a high energy arc heater for NASA under an unusual 
$300,000 contract that will cost NASA nothing unless the heater—a scale-up of an 
existing modcl—mects guaranteed perfor 


—Washington Staff 
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Air Force Outlines Broad Space Plans 


USAF prepares to fight for space policy changes 
to pave the way for a variety of weapon systems. 


By Larry Booda 


Washington—Air Force is preparing a major political offensive to bring 
about changes in national space policy and law that would let it proceed 
with detailed, specific plans for space weapon systems involving “tens of thou 
sands, perhaps hundreds of thousands” of satellites in orbit in the next 15 


years. 


In the latest of a continuing series of technical briefings to industry leaders 


and groups within the service, Air Research and Development Command's 
Ballistic Missile Division has claimed that Air Force has offensive, defensive 
and logistic missions to perform in space. “Military space,” defined as space 
out to 10 earth diameters, is the battleground of the future, USAF savs 


Air Force bases its position on the 
results of a number of funded and un 
funded studies, completed by itself 
and industry over the past three vears, 
in briefing Defense Department policy 
makers and in preliminary defense of 
its arguments for the next 
Congress. 

Congressmen in key committee posts 
have received 
Thev have been told 
future mili- 


session of 


and their staffs already 
informal briefings 
that Air Force’s plans for 
tarv utilization of space are far 
imaginative and complete than 
of the Office of the Secretary of 
Defense and the National Aeronautics 
and Space Administration 

Air Force is basing its 
role on the language of 
Acronautics and Space 
This act charges the 
wency with making 


; 
?ronaufical 


more 


those 


claim to a 
broader space 
the National 
Act of 1958 
civilian space 
“adequate provision” for 
and space activities 

But is also savs: ‘ ex 
ictivifies 
ited with the development 
systems, military operations or the 
defense of the U. § 
research and development necessary to 
make effective provision for the defense 
of the U. §.} shall be the responsibility 
of, and shall be directed by, the Depart- 
ment of Defense f 

The argument advanced by Air Force 
is that it cannot fulfill its portion of 
the space without 
clearer recognition official 
levels of its need to pursue a broader 
search and development program on 
space systems 

Until now, policy based on the space 
act has given NASA the responsibility 
for manned space flight and develop- 
ment of large boosters. Air Force wants 
to see this policy changed to allow it 
to perform both tasks as necessary to 
carry out its own missions, regardless 
of what the civilian agency does 


ept that 
peculiar to or primarils sOcl- 
f weapon 


including the 


mission 


it the top 
i 


defense 
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With Congress opposed to dupli 
cation of effort, Air Force obviously 
can broaden its own space efforts only 
so far before it begins to compete with 
NASA for the same budget dollars 

Not only does Air Force expect to 
invade a province of NASA by propos 
ing manned space vehicles and large 
booster development, but it intends to 
enter the communications _ satellite 
development area, now monitored by 
the Army 

Navy, too, is the 
remarks in the USAT 
subject of the submarine-launched 


butt of pointed 
brichings on the 





Transit Launch Fails 


Cape Canaveral—Navy Transit ILA 
navigation satellite failed to reach orbit 
last week when the Thor booster failed 
after several minutes of flight and the 
range safety officer had to destroy the 
vehicle. 

Cuba reported that about 40 Ib. of 
fragments fell in an uninhabited area 
near the eastern end of the island. De 
fense Department said it “could not 
exclude the possibility” that parts of 
the destroyed vehicle fell in Cuba. 

Navy navigation satellite test vehicle 
was to have been launched into a 500. 
naut. mi. circular orbit. Basic Transit 
IIL-A satellite weighed 203 Ib., and it 
carried a 40-Ib. piggyback satellite which 
was to have measured (AW 
Nov. 7, p. 57). 

[wo successful launchings of Tran- 
sit vehicles were made in April and 
June. Transit I-B has ceased transmit 
ting, probably due to a faulty switch 
designed to control battery recharge. 
Transit IL-A is transmitting and provid- 
ionosphere. 


radiation 


ing information on the 
There was one previous failure when 
Transit I-A second stage did not ig- 
nite for final injection into orbit. 











Polaris missile. Briefers claim it will 
be ineffective after 1964 (see p. 25). 
Systems already in development or 
proposed by USAF for its expanded 
space program include: 
@ Offensive—Positive Control Bombard- 
ment System (PCBS), sometimes called 
Recallable Intercontinental _ Ballistic 
Missile; and truck-mounted ICBM, 
sometimes called Midget Man 
© Defensive—Spad, Random Barrage 
and Insatrac. 
e Logistics—Satcllite Maintenance and 
Repair Techniques (Smart) and Mili- 
tary Space Launching System (Phoe- 
nix). Space Plane (AW Oct. 31, p. 26), 
was not included in the briefings 
¢ Reconnaissance—Samos photographic 
satellite, Midas infrared ICBM launch- 
ing detection satellite, and Saint satel- 
lite orbital inspector (see p. 27) 
¢ Communications — Communications 
Satellite Advanced Research (Csar), 
which until recently was called Fixed 
Link Aerospace te Ground (Flag) 
In stating general aims, briefers have 
emphasized that the U.S. must possess 
ICBMs Russia and must 
strive for superiority in this 
extension of strategic warfare 
It is desirable to reduce launching 
sts, briefers said, so that svstems in- 
volving tens of thousands of satellites 
expensive, 


more than 


continually 


will not be prohibitivels 
Launch which are now on the 
order of thousands of dollars per pound 
of pavload, must be brought down to 
$100 or even $10 per pound. Launching 
should be as Bocing B-52 
takeoffs and comparable in cost 

Additional objectives are to increase 
satellite life by improved component 
reliability and better space power sup- 
plies 

Mancuverability in flight will be a 
standard requirement for all new bal 
listic missiles and satellites 

Positive Control Bombardment Svs- 
tem, or Recallable ICBM, would in- 
volve three-ton, missile-armed satellites 
orbiting at 100 naut. mi. altitude. 
From such an orbit, re-entry trajectories 
of the missiles could be varied to per- 
mit attacking a target from distances 
of a little more than 5,000 naut. m 
to as much as 16,000 naut. mi. This 
would be accomplished by varying the 
from orbit 
would be an 18-min. line 


costs 


common as 


injection angle 

Ther 
sight period during each pass of 
satellite when accept a 
mand. On receiving a command, the 
vehicle would reorient for re-entry, fire 
its retrorockets at the programed time, 
separate the one-ton-plus re-entry 
vehicle from the satellite, and the re- 
entry vehicle would proceed to the 


it could com- 
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p. 26). 


than 50 mi. 


within about 50 ft. of the target. 


400-naut. mi. orbits. 


first system development effort. 


double that weight. 


the greatest chance of success. 


closing speeds within design parameters. 


AFB, Fla 





Retrorockets will slow Saint to produce an initial closing rat 
3,500 mph., which will be reduced to less than 10 mph., as the Saint vehick 


Demonstration launches are scheduled to begin in December, 
launches, which will continue at the rate of one every three months until September 
of 1963, will be directed against reflectors or 25-ft. balloons previously launched 


RCA Will Develop Saint Payload 


Washington—Radio Corporation of America has been chosen to develop th 
stage and inspection payload for the Saint satellite rendezvous and inspection syst 

Payload will weigh nearly two tons and will carry a homing radar and teley 
camera for intercepting unknown satellites for identification purposes (AW Nov 
Saint will be launched from Cape Canaveral by an Atlas booster, and i 
will be injected into orbit by an Agena B second stage. 

Initial contact with the unknown satellite will be from above and ahead by less 


‘ 


1961. 7 


RCA contracts will total $28 million of about $50 million budgeted for 
Work will probably be divided between the M 
and Electronics Controls Division at Burlington, Vt., the Airborne Systems Divi 
at Camden, N. J. and the Astro-Electronics Division at Princeton, N. J. 
will mark the first RCA development of a complete missile or satellite system 

Eight vehicles will be built, four intended for orbital tests 
four, one will be used for type testing in an environmental chamber, one will be 
a spare at Cape Canaveral, one will be used for full power ground rocket test and 
one will be an engineering model for a realistic mockup. 

First four test vehicles will weigh about 2,200 Ib. 


This proj 


Of the remaini ig 


, 


Operational vehicles may be 


Feasibility demonstrations will be attempted ander a set of conditions offering 
Targets will be orbiting in the same plane a 
Saint vehicle since both will be launched from Cape Canaveral. 

Any future operational system would have to have dog-leg capability to alt: 
orbital plane of the inspection vehicle sufficiently to make an interception with 


Program will be manazed by the Ballistic Missile Division of the Air Res 
and Development Command, while technical supervision will be under Acr 
Corp. Military support will include the National Space and Surveillance Ci 
Center at Cambridge, Mass., which will coordinate the tracking, the 6594th Vi 
Test Wing at Sunnyvale, Calif., and the 6555th Missile Test Wing at Pat 








targct and detonate its warhead 
he recallable feature is the provision 
that, if at any time during the com- 
mand interval the final attack signal 
is not received, the vehicle will auto- 
matically discontinue its preparation 
for re-entry to the original target. It 
will then re-enter over a_ preselected 
area, render its warhead 
descend into water 


remote sca 
inert and 


Minuteman Trucks 


With development already under way 
for placing Minuteman ICBMs aboard 
railroad trains, Air Force plans to add 
further mobility to ballistic missiles by 
mounting them on trucks. A 30-ton 
truck would carry a 12-ton missile 
Guidance would be by inertial package 
or radio command 

Navy Polaris and Army Pershing II 
offered for NATO use in 

Air Force is entering this 
ficld with a proposal for another 
Medium Range _ Ballistic Missile 
(MRBM) carrying a low-kiloton range 
warhead. 

In the realm of logistics, the Smart 
concept, for Satellite Maintenance and 


have been 


limited war 
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Repair Techniques, encompas 
general methods of accompli 
repair of inoperative satellit 
that are not operating proper 
are 
¢ Total replacement of the 
considered the most expensive in 
as it involves another launchin; 
® Rendezvous with the capsuk 
manned “repair ship” and maint 
on contact 
@ Manned satellite with a crew | 
tain it in working order. Crew 
ment would be done by utiliz 
ferry 
© Manned space station carryi! 
space satellite payloads 

Studics have indicated that 
maintenance is mandatory beca 
components can be manufact: 
infinite life. Failure rates hav 
signed carbon resistors, germa 
odes and transistors, paper 
and inductors. Transistors an 
have the shortest life expect 
by building in redundancy, th 
ponents can be made to match 
time of others. Regular maint 
still will be necessary, USAI 


satellite, 


; 


Expanding its interest into the field 
of big boosters, Air Force has estab- 
lished Project Phoenix, or Military 
Space Launching System. Booster 
would have 800,000-lb. thrust and 
would be capable of putting manned 
itellites into orbit. 

Phoenix is a sort of over-all approach 
to reduction of space launch costs 
through recovering and reusing boost- 
ers and launching from installations at 
sea, System development is planned to 
begin in 1961, with the first launch 
planned for 1965. 


Mother Ship 


Space Plane would be a type of 
mother ship. This 500,000-Ib. vehicle 
would take off aerodynamically with an 
initial load of liquid hydrogen and then 
fly in the outer fringes of the atmos- 
phere. While flying there it would 
gather alr through a venturi system, 
compress and liquefy it and fractionally 
distill it to get liquid oxygen. After this 
cycle the vehicle would weigh one mil- 
lion pounds and could proceed on its 
logistic or exploratory mission. 

\ variation of this concept has the 
vehicle operating as a space command 
post to direct military operations in or- 
bital areas or stationed even in deep 
space. 

In the area of defense against ICBMs, 
called AICBM, the basic Air Force idea 
is to intercept these missiles shortly 
ifter their takeoff from a launching pad 
or silo. This would be done by satel- 
lites. 

here are several ways to accomplish 
the interception and kill. One 1s to 
have a carrier satellite which would re- 
lease missiles to make the kill. Another 
is the “do it yourself” type, which 
would make the interception and kill 
on its own initiative. 

In any case the missile must be de- 
tected immediately after it rises above 
a cloud layer. In such a system the time 
element is compressed to the extent 
that only a few minutes are available for 
detection, interception and kill. Inter- 
ception should be made before burnout 
of the booster 


Random Orbits 


One approach is that studied by Con- 
vair, called Spad (AW Oct. 31, p. 33). 
This concept calls for 2,000 to 3,000 
satellites in random orbits at about 200 
naut. mi. altitude. Each satellite would 


carry from one to six missiles which 
would be launched for interception and 
kill. Detection capability would be built 
into the vehicle. 

Another study, conducted by Thomp- 
son Ramo Wooldridge and called Ran- 
dom Barrage, would involve 20,000 to 
100,000 units in random orbits. In this 
system the satellite itself would make 
the kill. This missile is designed as a 
simple one with no moving parts. Each 
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ene would have a time of two 

years before failure. 
Lockheed’s Insatrac 

a follow-on to the Saint 1 


lite, which is designed to deter 


mean 


' ld 
sysrelh wou 


, 


INSpPCe m satel 
mine the 
Insatrac’s 


mancuve 


” 


unknown satellites 
ould 
ability to make 
Another con 
destruction capabilit 

If anv of the AICBM 
ipproved, development w 
1962, with an 


inifial Ope! 
bilitv by 1965 and 


nature of 
capability w nclude 


, 
more than me pass 


ept would also 


deployment by 


Tiros Il Has W 


Washington—liros I] weather satel 
lite is providing ex data 
but doubt mance 
of the ingle 
much beyond its cur 


cellent 
that 
cameta 


scientists 
wide 
rent 

wss. 

Although initial operation of 
tem showed high promise (A\W 
28, p. 32), the wide-angk 
parently jarred out of 
taunch, staging, o1 

truck by a de-spin weight 

The earls dificult in 
was believed to have | 
drain a 

situation was expected t 
by functioning of the 
a week of operation, wit 
pictures transmitted 


was 
* 
possibly 


laun 


high power 


cover 


-- 


In considering any future combat 
pability, ARDC planners say that a 
military communications satellite sys 
tem is Csar—formerly Vag 
augment Army's Advent 
munications satellite 

Cesar 
2+-hr 


essential 
would com 


1S described is a hronow 


hl 
communications satellite suitabk 
strategic 


should be 


communica 


developed in 


] 
for long range 
ions. It 


be ready to operate 


time 
along with the 
perational svstems described abov 
One Csar 


hove the 


} ] } : 
satellite would be stationed 


mouth t 


quator near th 


able 
CUS 
Although 
vicle, tl 


ited by an 


was believed to mecta 


] 


Tiros is an experimental 


ie problems and bencht 
operational weather satel 
ire being investigated by fe 
»s data into standard mete: 
mmunication channels for us« 
forecasts. Meteorologists in the pre 

that it is now 


ram ¢ 
‘ 


hree hours ro redu 


aing 
rrological 
in regu 
stimate taking 
ind ¢ 
liros data ind make it 

crs his 

er as experience increases 

liros readout stations at the San 
Nicolas Island station of the Pach 
Missile Range and at the Ft. Mon 
mouth, N. J., Army Signal Laboratorn 
data telemetered from th 


n two 
wailable to fore 


he 


time should 


lle ct raw 





a Pegs 
gh 8X. DE ale 
at sal 


RA BO caeallie an: 


x, -v 


TIROS I!’s narrow-angle camera transmitted this photo of cloud formation when the orbiting 
satellite was northeast of Los Angeles looking west at the California coastline, which 


obscured by the clouds. 
station at Pt. Mugu, Calif. 


28 


Photo, taken on 78th orbit, was received by the Tiros II tracking 
Photo was transmitted at 11.25 a.m. PST on Nov. 28. 


the Amazon River and another 
Christmas Island in the Pacific 
Power would be from solar cells. V« 
hic about two tons. Foi 
wartime operation it would be capable 


neal 


we ynuld we igh 


han 
} 


of operating several duplex voice 
nels through all known jamming tech 
In peacetime, hundreds of voice 

10 times as 
ind 
channel for television or facsimile could 


rag uc 5 


duplex channels or ans 


teletype channels one broadband 


be handled. Operation would 
three rec 


3 000-8.000 m 


and 
from 


three transmitters 


covering a band 


ide-Angle Camera Trouble 


itcliite 
U-tt. dish antenna on 


claved direct] 


mission system to the 


Information collected by the 
San Nicolas 1s 
by microwave data trans 
meteorological 
it Pacific Missile Range 
Mugu. Infrared reac 
irth’s albedo taken by Viros 
from Pt. Mugu to God 
dard Space Flight Center, which d 
Tiros Il operations 


inalvsis nter 
idquarters, Pt 
ngs of the 
ire telets px d 
rcts 
loud photogr iphs televised from the 
on video tape at San 
retransmitted to Pt. Muen 
zed there and plotted on stand 


ec, recorded 
ind 

illed ~=nephanalys for 
facsimile transmission to the U.S 
Weather 


non, 


Bureau meteorology satellite 
ind to Navy and USAF an 
services via the National Mik 
orological Center at Suitland, Md 
ind to the U.S. Pacific Fleet via Pleet 
Weather Facility, Alameda, Calif 
Analyst t 
a manual 
showing 


liros | 


taken 


ither 


ind forecaster i 


prepared by th 
cloud 


Bureau pictur 


from compared with 
from the 


will be 


pictures 
nephanalvses 
forecasts 
ern hemisphere 

Photo enhancement t hnique 


ground 
used in preparing 


Ove 


large part of the north 


: 
being used to extract as much u 


data as possible from th picture 
amera furnishes phot 


fast 


data from the nar 


the wide ing 


permit onentation 


r] 
graph whi hi 


when us with 


ang! imera. Photos from the narrow 


angle era are considered about $5 
useful 

Iw Ga ifter launch, two of five 
pin rockets were fired on ground 
command to imecrease 
rate and climinate a wobbk 
Research Corp rockets 
from § to 10.8 rpm. on the first fring, 
and to 13.9 pm. on the 

Despite a ta Wes in one camera, 
the Tiros II satellite provided the basis 
last Monday for cloud charts which 
showed movement of a storm which 
brought the season’s first snows to the 
Midwest. Charts also showed heavy seas 
in the North Atlantic and northeasterly 
movement of a large low pressure area 


pair of 
stabilization spin 
Atlant 
increased spin 


second 
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Decision Near on NATO Nuclear Weapons 


By Cecil Brownlow 


Paris—Final decision to accept, re- 
ject or adopt in part Gen. Launs Nor 
stad’s proposal to make the North At- 
lantic Treaty Organization the world’s 
fourth nuclear power probably will be 
delaved until the annual defense min- 
meeting lLere in March. The 
reasons are twofold 
¢ Annual ministerial meeting beginning 
Dec. 16 is expected to broach the mat- 
ter as to its over-all political implica 
tions but withhold any final judgment 
in order not to give the appearance 
that the matter was decided purely on 
political, rather than military, merit 
@ Despite attendance by Vice President- 
elect Lyndon Johnson at the recent 
sixth annual NATO parliamentarians’ 
conference here—where Norstad, su 
preme allicd commander in Europe, 
made his proposal—and Johnson's sub 
sequent assurances that U. S. backing 
for the organization will continue full 
force under the new Administration, 
endorsement of the plan by Kenned 
ifter he has assumed office is felt neces 
sary before ipproval can be 
votes mustered 


isters’ 


formal 


given—or necessary 


West German Support 


Ihe strongest backer and the nation 
with the most to gain is West Ger 
many, whose program for a 1,000-plan¢ 
force by the mid-1960s 

strongest force on the 
continent. This force 
effective in full-fledged 
unk nuclear weapons art 
mimediately availabl Success of the 

concept of fast 

entral depots and 
warheads for 
tems now in place 
strike from the 


4 ‘ 
1§ problematical, to say 


ombat jet air 
will make it the 
west European 
hardly can be 
ymbat 
present cumbersome 
ristic supply from 
stitution of 


| 
conventional 


itomic 
inv carnest cast 
taken piace 
least, in the view of western mili 
comim inde Ts 

On th 
posal to grant the 
tional force—which ther 
not—use of nuclear weapons would create 
the immediate possibility of unresols 
ible debate in most west Europe in 
ipitals and probably the United States 
itself The careful to 
point out that their forces—air, ground 
are NATO, not West German 
per se, and under the NATO “fourth 
power” concept, nuclear weapons prob- 
ibly could be made available “on site” 
with a minimum of political criticism 
or debate. West German pilots already 
are being trained in nuclear delivery 
techniques ata special weapons traim- 
ing site outside Germany. 

Aside from Kennedy Administration 


ither hand, anv direct pro 


(Germans as a na 
insist they are 


Germans are 


ind sea 
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. ] 
approval, the proposal would, « 
appro’ 


require congressional 


change in the existing law that 


that nuclear warheads 
the control of U.S 
full implementation of idea 
by Norstad is possible 


Pressures for Approval 


suc h 
is the w 


Pre ssures for 


wwever 


ippr 
strong, h 
nations—particularly Gern 
Holland and Belgium—prep 
troduction of the Lockheed 
1 supersonic fighter-bomb 
system. For maximum 
against all-out attack, th 
, 


fighter-bomber staged in 


border requit 


eastern 


wailable atom weapon 


needed to transport them fi 
States-controlled supply dep 
would not be 


Norstad, in 


for the 


ivailable 
] ne +} 
Maying ti 
| 
proposal, told 
if 


major 

ich can d 
idded, howe 
NATO at 

m is made f 


with 


He said 
tion has 
How d 
1 broader 
nuclear w 


is a whok that 


issul 
ons will be available to it 

able circumstances for its 

the defense of Europe? 

tions need to be carefully 
by the Alliance. The forces 
assigned to the NATO miss 
the support of nuclear wea 
defense of Europe against 
large-scale attack 
these weapons A search 


solution to the problem of s! 


force t 


i 


rema 


i 
} 


Dp 
certainly dep 


control is thus of the most vital concern 
to all of us.” 

Taking pains to explain that “it is 
quite obvious that I, as a military man, 
am in gin cas to insist on a partic- 
ular specihc solution to what is over- 
whelmingly a political problem,” Nor- 
stad continued 

: Many ideas have been advanced 
for dealing with these questions. It 
has been suggested, for instance, that 
the control of weapons might be passed 
to the Alliance so that they might be 
committed to NATO for the life of 
the Alliance in its present form. When 
I speak of weapons, I am speaking not 
of the aircraft or the missiles or the 
guns which deliver the warheads; but 
[ am speaking in this sense of the 
nuclear component's which are now 
retained in the strictest custody [by the 
United States]. It cannot be assumed 
that the creation of a multilateral 
itomic authority, making NATO a 
fourth atomic power, as has been ex- 
pressed, would necessarily influence 
the desire of some nations [notably 
] rance to pursuc their own In- 
dependent quest for an atomic weapons 
capability. However, such action might 
satisfy the desires and in- 
terests of others by meeting fully the 
military requirements and by assuring 
in equal voice in the control of the 
particular pool of forces which could 
is essential to the direct 

fense of Europe.” 

Norstad concluded his proposal with 
the statement that “if politically 
feasible, action to pass to the Alliance 
g atomic 
ind to subject their use more directly 
to the collective will could be a great 
ind dramatic new step.” 


CTV W ell 


be established 


eater control over weapons 


Proposal Made Previously 


Norstad had earlier outlined his 
proposal in almost identical words last 
December in a speech at the Institute 
f World Affairs sponsored by the 
University of Southern California in 
Pasadena in what mav have been a 
trial balloon to test public and political 
eaction United States 

'wo proposals preceding his fourth 
nuclear power suggestion at the NATO 
parliamentarians’ conference included 
the necessity for modernization with 
the introduction of medium-range bal- 
tic missiles, “which. first gave rise 
to discussions of the Polaris, for in- 
ind “heavy strategic retaliator 
forces.”” As to the latter, Norstad said 

This , is an extremely interesting 
thought but one which has not, to my 
knowledge, been proposed by or within 
the Alliance. It has not been suggested 
by me, or my headquarters.” 


} 
i 


in the 


; 
iS 


stance,” 


29 














a MR as 
litte 
‘ 


eT RE Wig 





REDSTONE-MERCURY sequence shows ignition and then immediate shutdown. On shutdown signal, which came with malfunction of 


Second MR-1 Test Planned in Two Weeks 


By Edward H. Kolcum next vear, and the manned, Atlas curred in more than 50 launches of 


boosted orbital mission will be launched — tactical and research vehicles based on 

Washington — Mer Reds before the cnd of 1961 the Redstone booster, Kucttner said 
(MR-1) launch attempt will be repeat Ihe MR-1 booster will be new be Possible explanation for the MR-1 in 
two weeks with electrical iuse the Redstone used in the initia s that relavs for the MR pro 
ground connections altered to ittempt lifted 0.25 to 0.5 in. before gram are much more sensitive, and the 
the abnormal power disconn timing lropping back on the pad, and it was cut ff switch p ked up a voltage which 
the booster engin¢ hipped back to Marshall Space Flight would have been resisted in standard 


in ibout 


which shut down 
just after ignition in the initial MR-1 Center for a structural check Redstone switches 
attempt Early Di . Some of the discouragement in the 
Recent MR-1 arty wisconnec Mercury group from the failure was 
28) was the t 1 su $S1 laut Dr. Joachim P. Kuettner, Mercur ushioned when its cause was isolated 
failure in the rcury prograi t pi hief at Marshall, traced th yuickly and found casy to fix. Capsule 
viously, the Atlas-boosted | at launch malfunction to early disconnect n performance also was encourag 
Little Joe fi t failed of the power plug, one of two clectrical 


Although National Acronautics a1 ground mnections to the boostctr 
| 


ower and control plugs, programed 


' 
t simultancoush ictuall Gilruth said this sequer took place 


Space Adminis ito Capsule Sequence 
rocket-boostc« producti ipsule sconm 

Mercury project mat 1ZCTS hear illed loose with a time differential of | when the engine cut ignal was given 
ened by the flawless perforn of tl 20 milliseconds. Power plug is usec e Tower clamp ring was scparated by 
capsule duri the abor stone round the mussi 


plosi 
test. The undamaged capsul lowed he battery, and wit! booster 1 © Kscape rocket fired simultancousls 


} -_ 
me negative cxp Dot 
¢ and negati $1 s 


he control circuit put « vi r separation and carned the 

istance which closed tt ro t pi SOO ft. west of 
ms. whi ind shut down the engin he pad, wl i tself im the 
Redstone t. and will wer plu lso was found to be 4 un " ke ned one second and 
ind thi wer system to an altitude 


with 
i COVCT' t 
during th 
be flown as MR-1 on tl MmiSsior horter the control plu 


7 
+} incl ‘ resulted in a slightly earl wre than 10.000 ft 
I : 1 ‘ 1tC¢ I ig I ! . I 


+ 


planned for 
Mercury Director Rober lrutl © Recovery system was armed by putting 
estimates he Nov will r said the situation is being psule power acro quib circuitry 
lelav the p ' er of 5. yrrecte by lengthening cables to as In a normal mission. the circuit is 
, sure. that the booster will remain losed at 42.000-ft. altituck Because 

t since both tl grounded until the control plug is dis the capsule was at sea level pressure, 


program cost 
ind booster involved eventt will be connected, and by making both plug the barometric switches were closed and 


flown. Gilruth said that a manned Red- the same size the drogue parachute was fired by its 
flight will be made early Sequence malfunction has not oc- mortar. The drogue chute was lifted 


te) 


cle 
uit 


stone ballisti 
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Pe aa ee 


escape rocket fired, carrying the drogue chute leader with it. 





DROGUE CHUTE pulled loose main chute (near ground in right photo) and the: erve recovery chute. Escape rocket and para- 
chute system will be replaced in this capsule and it will be used again for a second t to launch the first Redstone-Mercury flight 
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Redstone vehicle (AW Nov. 28, p. 


actual suborbital and orbital flights 


test. 





Chimps Delivered for Mercury 


Cape Canaveral—Four chimpanzees have been delivered here in preparation for 
the first life-carrying launch of a Mercury capsule. 
28), however, will undoubtedly delay the first 
suborbital flight of an animal until late January or early February. 

One group of four animals—three males and one female—arrived here two weeks 
ago; a second group of four is scheduled to be shipped in about three weeks. 
of the four chimpanzees presently here is being kept in a separate cage to prevent 
a cold or any illness from spreading to the others. 
weigh about 60 Ib., are approximately 50 in. tall and have been trained at the 
USAF Aero Medical Laboratory, Holloman 

The chimpanzees will undergo further training and testing in the Mercury hangar 
at the Cape, making two-hour simulated space flights in production-line Mercury 
capsules within a special altitude chamber. 
of 120,000 ft. with internal capsule pressure of 5 psi. 
perform standard reflex-conditioned tasks during the practice flights, as they will in 


Objective of these simulated flights will be the proper functioning of the 
ecological (life support) systems developed for Mercury. 
will be the EKGs, respiratory cycles and temperatures of the animals while under 
Capsule performance will also be evaluated. 
specially-molded glass-fiber couch and his own nylon-web restraint suit. 


Recent failure of the Mercury 


Fach 
Apes are two to three years old, 
AFB. 


Tests will be run at a simulated altitude 
Animals will be called upon to 


Major biomedical interests 


Each chimpanzee has his own 








to the limit of its riser, and it pulled 
the main parachute out. Reser 
is actuated by a force sensor 
the sensor did not pick up the o] 
load of the main parachute, the reserve 
chute also deployed. Hydrogen peroxide 
fuel for attitude jets was dump 
its chambers 

With the hot 
1 potentialls 
compounded 


the two 63-ft 


hae 

parachutes 
the yp yr the capsule 
winds were 
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O Cita! 


not forec 


batteries ran 


evaporated and 
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ind the 
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after liftoff when the 
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sequence which 
initiated 141 sec 


MIR vehicle 


mi. altitude 


was to have reach 


Renegotiation Record 
SubpoenaCase Decided 


Washington—Boeing Airplane Co 
von one significant point last week, and 
lost another, in its two-vear fight with 
Renegotiation Board on the issu 
subpoena of the Board's documents 
with its $9.8 million 
yhits case for 195 
directed by U 
Alexander Ho 
provisions 
e The company is entitled to t! 

” of the milit 


lengthy report 


connection 
CXCessive pre 
An ord 
Court Judg 
+} 


nese two Kev 


formance reports’ 
bservations by military procu 
facts, on Boen 
r | . r 
production performance and wer 
Renegotiation Board 
igainst th 


6 
fhicials, as well as 


sidered by 
profits determination 
pany 

© Boeing is barred from obtaining in 
of the Board on 
executive privilegs This 
ill staff memoranda mak 


ternal communication 
the basis of 
wuld include 
omments and recommendation 

cast 
The Bocing 1952 
case will be resumed 
U. S. Tax Court in Seattle, now 
the side ue of documents subpoena 
has been determined The case was 
recessed in 1958 pending litigation of 


CXCCSSIVE p! 
hortly before the 


that 


this issue 

In addition to the 
sive profits case for 1952, Boeing also i 
three other Renegotiation 


7 
$9.8 million exces 


ontesting 


Board determinations in the Tax Court: 
$7.3 million for 1953; $9.7 million for 
1954; and $6.5 million for 1955. The 
total for the four cases is $33.3 million. 
The 1953-55 cases will follow the 
decision on the 1952 case. The Board 
has cleared Boeing of any excessive 
prohts for 1956 and 1957 (AW Nov. 
7, p. 81) 


Labor Dispute Ended 
At Saturn Launch Site 


W ashington—Union jurisdictional 
disputes continue to plague construc- 
tion projects at ICBM and space launch 
bases, although onc problem was solved 
temporarily last week when workmen 
called off a strike at the Atlantic Mis- 
sile Range Saturn launch complex 
Unions sent 200 men back to work 
on the Saturn complex after the Depart- 
ment of Labor agreed to appoint a 
fact-nding committee to investigate 
the construction project dispute 
Atlas, Titan and Minuteman jurisdic- 
tional problems were discussed last week 
the quarterly meeting of the AFL- 
CIO Building Trades Council, com- 
nosed of the presidents of 15 construc- 
tion unions. Major development from 
the meeting was an agreement to review 
wartime jurisdictional pacts to see how 
they can be applied to current problems, 
ind to put this topic high on the agenda 
for a February meeting in Miami 
Army Corps of Engineers says missile 
ise construction is back on schedule 
AW Oct. 31. p SS). but labor prob 
lems continue. Latest stoppage occurred 
last week at the Walker AFB, N. M., 
Atlas base in a jurisdictional dispute 
Dispute at AMR arose when mem 
bers of the International Brotherhood 
if Electrical Workers protested assign- 
ment of Civil Service who ar 
familiar with the 


workers 


vstem, to wire clec 


tronics equipment in a job being com 
I 


d without lectrical 


blueprints. I 
Saturn job walked off 


picte 

workers on the 

Nov. 14, Plumbers 

fitters Union left a week later 
National Acronautics and Space Ad 

injunction 


and the ind Pip 


requested an 
Nov. 19 to end the work stoppage, but 
the National Labor Relations Board 
did not act on the request when it 
ippeared that an agreement would be 


ninistration 


reat hed 

I ibor 

Mmporary 
unions conditioned their 
the appointment of a fact-finding com 
mittee to situation 
Labor Department appointed the com 
mittee, composed of representatives of 
the two unions, Labor Department, 
NASA and Defense Department, and 
the group was scheduled to go to Cape 
Canaveral later last weck 


mnounced a 
but the 
igreement on 


Department 
igreement Nov. 26, 


investigate the 
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24 was teran pilot A. W. “Bill” Bedford. Plane may 
he discharge from the four lifting jets. Cable at 
s not installed for these first series of hover 


mnecessary weight have been removed. 


FIRST UNTETHERED hovering flight of the Hawker P.1127 on Nov 
be hovering close enough to ground to obtain favorable effect from ground ref 
right wingtip is telephone line for communications, indicating that radio eq 
ing flights. Note also that landing gear doors, nose boom and other compor 


Hawker P.1127 Makes First Hovering Test 


London—Hawker P. 1127 VTOI Y t rumentat Hawker proposed the P. 1127 and 
signed it as an operational aircraft 


ttotwpe made its first untet! 
flight Nov + oi r paint kin mind a company-written specification 

me month after the initial vhich it hoped would correspond to 
lf ght n Oct 2) ind less th ! [ t ne later idopted by N ATO is CA IR-2, 
general operational requirement for 
drawings were issued to the shop VTOL strike fighter. But recent 
Powcred by a Bristol Siddelev BS. 53 rent h t | t lability of variable-sweep wing data 
forward-fan engine with a_ desig hed by National Aeronautics and 
Ib ) Space Administration scientists to 


the plane was flown by Hawker pili rou n t NATO countric AW Nov. 7. p 28 
l | look at GOR-2 


\. W. Bedford in a demonstration prompted ng 

ts unique capabilits nd ervers now predict that the opera 
First photos of the P. 1127 show nal requirement will be quiets 
onservative and perhaps necessarn pped in favor of a more sophisti 

proach followed by Hawker and Brist 

Siddeley in the hovering trials 

took both airplane and engin 

for the first time The plane wa 

tripped of every bit of unnecessary _ pilot 

weight, including all fairings and in VTOI 

spection panels, the nose boom mount experience 


18 months after the first fabrication 


- ioveril irmishec 


thrust rating approximating 15,000 


ted one specifving variable-sweep as 
ne of the design features 
There is a move to order a quantity 
f Hawker P. 1127 aircraft, perhaps 2 
+0, in order to form a few squadrons 


+ 


pilot training and initial operating 


‘perience with the type. Most ob 
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FIRST PHOTO of the Hawker P.1127 VTOL strike fighter prototype shows two of the four swiveling nozzles used to vector the thrast of 
the plane’s single Bristol Siddeley BS.53 forward-fan turbojet. Forward nozzles discharge portion of fan flow; aft nozzles handle engine 
flow. Inlets have been modified with bell-mouth lips for best flow characteristics. 


servers agree this is a desirable approach 
to produce maximum return on the 
Hawker initiative and the investment 
in the program 

The Hawker design as it stands now 
could not meet an updated require 
ment, because it represents the state 
of the art in VTOL of about three vears 
ago. 

Hawker has not commented on an 
of the aircraft detail design features 
but some of them can be determined 
from study of the photographs 


Design Departure 


Layout of the P. 1127 is a 
from the family resemblance 
last few fighters designed by 
engineering teams under the dire 
of Sir Sidney Camm. The high wing 
has large negative dihedral and a near! 
straight trailing edge seen in planform 
Sweep angle is on the order of 35 deg., 
ind the planform taper ratio ibout 
three 

Wingspan 24 ft. 4 in Conven 

fitted for lateral cor 
trol during non-hovering flight; it a] 
pears that trailing-edge flaps are also 
fitted for flight operations where more 
conventional takeoffs and landings are 
desirable or necessary because of air- 
craft overload 

Landing gear is a 
tion, with twin main wheels aft 
lirplane’s center of gravity and a single 
nose wheel forward. Retraction of the 
landing gear is into the fuselage, which 
leaves the wing structure completely 
free of cutouts and reduces its 
tural weight to a minimum. Outrigger 
gear is fitted to the wingtips and re- 
tracts directly aft into a fairing 


yrtur 


f the 


Hawker 


thon 


tional ailerons are 


t inde mn 


struc- 
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Fuselage is 4] ft. 2 in. long over-all 
Vertical and horizontal tail surfaces ar 
minimum size; horizontal tail is the slab 
type 

Fixed ventral fin 
low the fuselage for additional static 
directional stability 


area is added bk 


Reaction Control System 
Most difficult feature to analvz 
photos is the reaction control system 
here are obvious con 
nose and at the 


from 


of the planc 
trol nozzles under the 
ntersection of the vertical and 


zontal tails 
s to follow the proven reaction-conts 
ystem of the Short SC.1 (AW Oct. 17, 
7 nozZzi ir 
pitch plan 


| 
like reaction 


hori 


If general design practic 


Dp S), these fore-and-aft 
ised for 
Other openings shaped 


ontrol in the 
nozzles are visible on the sick 

: ry } 
fairing for the 
and 


mtrol 
f the 
exhaust 
landing-gear fairings 
if they are 
oll control 

Yaw contr 
ind ‘may not exist as part of the rea 
system Chere is 
the underside of the wing, at about mid 
pan of cach panel, which might enclose 
uit lines leading to nozzles pointing aft 
for yaw control. An alternate 
would be to swivel the nose and tail 
pitch nozzles so that lateral 
nents of the vectored control 
vould produce a yawing moment 

sristol Siddeley BS.53 powerplant is 
1 forward-fan engine which discharges 
both fan and engine exhaust through 
four swiveling nozzles, two forward for 
the fan and two aft for the 
These nozzles have internal guide vanes 


forward 


on th wingtip 
Either of thes 


could he 7 


nozzles. 
nozzles 
| mMcan 


1 pair of fairings on 


he iit 


ompo 


thrust 


engin 


to turn the flow through nearly 90 deg 
to the plane of the nozzle exit. The 
nozzles can be swiveled so that all the 


engine and fan thrust is directed at any 


ingle from a few degrees forward of 
the vertical to straight aft 
Basis of the engine is the lightweight 


Orpheus powerplant; the fan stage was 
idapted from the first three compressor 
stages of Bristol Siddeley’s Olympus 
turbojet designers added an 
extra low-pressure turbine to the basic 
order to drive the 


Engine 


Orpheus frame in 
tan stage 
Discharge from the fan is split to go 
rtially through the engine and _par- 
tially around it and out through the 
forward ject nozzles 


Engine Thrust 


Estimated eventual thrust of the 
ne is 15,000 Ib. but the best esti 

s that the engine is running well 
below its design figure, perhaps at 

000 to 13,000 Ib 
rotating mass of jet engines 
coupling forces 
when an airplane is displaced around 
the yaw or pitch axes, and these forces 
ire of magnitude great cnough to pose 
; tough problem to the designer of the 
ontrol system in a VTOL vehicle. But 
n the BS.53, gyroscopic moment of the 
engine has been reduced to a minimum 
by driving the fan and the compressor 
in opposite directions 

The engine has been running on the 
test stand for the past year; the installa- 
tion in the Hawker aircraft is its first 
appearance in a flying vehicle. Develop- 
ment of the engine has been financed 
by the Mutual Weapons Development 
Program. 


cng 
mate 


| he | ing 
5 


oduct gyroscopK 
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Bell's All-weather Automatic Landing System—symbolized. 


CLEARED TO LAND, WEATHER OR NOT 


Today's increasing air traffic demands faster and safer _ tional Aviation Experimental Center, Atlantic City, N. J. 
all-weather operation at every airport. Unlike other automatic landing systems, the Bell ALS 
Bell brings this goal one important step closer with its #8 ground-based so a ground observer monitors every 
All-Weather Automatic Landing System (ALS) which | @PPproach and landing. It can operate either fully auto- 


‘ -all : . ; ~ 
can fly two airplanes to touchdown every minute, even _—‘™attically or under pilot control. 
when visibility is absolutely zero. Military versions of the ALS have been ordered by the 


, , Air Force. The Navy has selected it for installation 
The Bell ALS takes over when the pilot brings his plane shoaed | le mip lion ae carrier USS Enter- 
tone in the sky” and guides rice as well as for its other large carriers. 


The Bel S is but one among many contributions 
The system has been flight-proved in more than 4,000 __ which Bel! Aerosystems Company is making to the scien- 
landings with all types of aircraft—small private planes _ tific prog and defensive strength of the free world. 
as well as airliners from the DC-3 and DC-7 tothe huge — We invite qualified engineers and scientists to inquire 
Boeing 707 jet. It now is being evaluated at FAA’s Na- _—_ about sharing our challenging and rewarding future. 


=} ALEROSYSTEMS COMPANY 
BUFFALO 5. N.Y. 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 








WNITRSTANDS 


UNIQUE ” DIAMETER 
TIMER MOTOR 

OR TACH GENERATOR 
WITHSTANDS DROPPING 


FROM MILES HIGH 


Virtually No Speed Variation From -67°F to +167°F 
Due To Special Dry Lubrication Method 


Type 9001-03 Size 9 28VDC permanent magnet timer motor or motor tach 
@ Withstands 8000 G axial shock; 500 G @ + 0001 shaft diameter tolerance 
transverse shock © +.000 —.0005 shaft fiat tolerance. 
@ Up to 500 oz. in. peak load can be © 1.406" without gear train; 2.820" to 
handled 3.140°L including gear train 
@ Designed to perform 2,000 duty cycles © 6:1 to 46,656:1 gear ratios available. 
at 100 oz. in. load 


GEAR OUTPUT LOAD AMPS AT UNIT 
RATIO RPM orc LENGTH 


46,656 to 1 0.25 100 oz. in. 0.075 max. 3.140 
4536 to 1 2.68 100 oz. in. 0.100 max. 2.980 


756 to 1 ] 100 oz 0.175 max 2.820 


2 
15 100 oz. it 0.090 max 2.980 
l 


100 oz. in. 0.085 max 3.140 
10002. in. | 0.100max. | 2.980 cheese Pag utara 
| shop time available to help take 
4.00 100 oz. in. 0.120 max. 2.980 ° care of your immediate require- 
33 32 02. in. 0.200 max. 2.725 ‘ ments. Call your nearest John 
Oster office today. 
Max. shaft dia. 203°; 250° on Type 9001-42. *Heot a hi-shock unit. Ovtput 77. 5V0C 


Joh Oster MANUFACTURING COMPANY /Specialsts in Instrumentation and Display /avionc Division: Racine, Wisconsin 


Servos 
Synchros 
Resolvers 


EASTERN OFFICE WESTERN OFFICE 
5333 South Sepulveda Bivd. Engineers For Advanced Projects: 
Computers 310 Northern Bivd. Culver City, California interesting varied work on designing 
Indicators Great Neck, Long Isiand, N.Y. Phone: EXmont 1-5742 transistor circuits and servo mechanisms. 
Servo Mechanisms Phone: HUnter 7-9030 UPton 0-1194 Contact Mr. Dallas Nielsen, Personnel 


Motor Tachs DC Motors TWX Great Neck, N.Y. 2980 TWX S. Mon. 7671 Manager, in confidence, 
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Senate Space Group Urges Effort 


To Settle Communications Issue 


By Philip J. Klass 


Washington—Immediate research ef- 
fort to resolve the question of possible 
interference between terrestrial com- 
munications services and communica- 
tions satellites has been recommended 
in a staff report to the Senate Com- 
mittee on Aeronautical and Space 
Sciences 

The report, entitled Policy Planning 
for Space Teclecommunications, also 
calls for.ammediate cxamination of the 
unplications of recent Federal Com- 
munications Commission decisions on 
the availability of radio frequencies 
necessary for space communications 

In October, FCC denied a petition 
by the American Telephone & Tele- 
graph Co., and other common carriers, 
that it set aside an earlier decision to 
allocate frequencies above 890 1c. for 
private microwave system users—fre- 
quencies which AT&T said were needed 
for communication satellite service. In 
the recent decision, FCC denied the 
request for reconsideration and in- 
dicated that it believed that both types 
of service could co-exist without inter- 
ference problems 


Senate Ratification 


The most immediate space telecom- 
munications issue that will face the 
87th Congress next year, the report 
points out, concerns ratification by the 
Senate of the multilateral treaty with 
101 nations, including the Sovict 
Union, based on frequency allocation 
agreements reached at the recent Inter 
national ‘Telecommunication Union 
conference in Geneva. These include 
the first limited-frequency allocations 
for carth-to space radio transmissions 

The treaty, submitted by the Presi- 
dent to the Senate on June 9, will go 
into effect on May 1, 1961 if ratified 
by the Senate. The staff report offers no 
reasons why the treaty should not 
receive Senate approval 

The staff report does cite these ques- 
tions, however, which merit considera- 
tion and possibly investigation by the 
Congress 
@ Is the National Acronautics and Space 
Administration program for communica- 
tion satellites “being pursued with the 
vigor and emphasis that this form of 
global communications appears to prom- 
ise?” Also, is there adequate coordina- 
tion between NASA and Defense De- 
partment on their active communication 
satellite programs 
© Have the international implications 
of communication satellites, particularly 
their potential use by the less well de- 
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veloped countries, been examined by t 


State Department and NASA? 
@ Are steps being taken to solicit 


eration and support of other nation 


setting aside wider bands in th 
spectrum for space service? The 
points out that at the recent ITU n 
ing in Geneva, the U. S. was the 
country that came prepared with 
posals for frequency allocation 


space use, and that except for Brit 


and the USSR there was little int 
among the rest of the nations. If 
tional frequencies are to be 
available to the Extraordinary Ad 
istrative Radio Conference in 
considerable effort must be dev 
convincing other nations that the 
benefit from the communication 
lites. 

e What is the role of private ente 
in communications satellites an 
what extent should U.S. co: 
carriers be free to enter into coop 
agreements with other nations on 
relays? Should common carriers f 
the pattern used for long distance 
and submarine cables? 

e What will be the jurisdiction of 
ous federal agencies in the tash 
licensing private ipplicants and 
ing frequencies to government 
cants for space communicati 
tems? In the past the FCC ha 
the statutory authority for licensi 
vate applicants while equivalent 

ity for licensing government/1 
igencies rests with the Interd 
ment Radio Advisory Com 
(IRAC), which reports to the D 
of the Office of Civil and Def 


Mobilization. In the past, these two 
agencies were free to allocate frequen- 
cies within the framework of interna- 
tional agreements. With the advent of 
communications satellites, two new 
government agencies enter the picture: 
the State Department and NASA. The 
iuthority and area of responsibility of 
each of these agencies in the field of 
satellite communications requires re- 
examination and possibly redefinition, 
the report suggests. 


Come Prepared 


If the U.S. hopes to obtain addi- 
tional radio frequencies for both space 
<periments and operational commu- 
nications satellites, it must come to the 
1963 ITU conference armed with tech- 
nical data on the frequencies that are 
\itable for space, the bandwidths re- 
juired and the feasibility of channel 
iaring, the report warns. To date, the 
U.S. has more conflicting opinions 
than actual data. 
The Soviet bloc may not support the 
cation of additional frequencies be- 
juse its control over so large a land 
iss does not require international 
reement to the extent needed by the 
U.S. and smaller countries, the report 
nts out. 
The U. S. will need to exercise ut- 
t skill in negotiation and advanced 
eparation to convince other ITU 
ember nations of the benefits of space 
tems 
Che report points out that many of 
new African nations can not com- 
inicate directly with cach other, but 
ist use radio or cable circuits which 
through London or other European 


communication _ satellite 


A single 
Africa offers attractive possibilities 
r providing a link between all African 


tions 


Nuclear Facility Design Award Due 


Washington—Contract to 
National Nuclear Rocket Develop 
Facility will be awarded soon, 
lading contenders are Aetron Divi 


of Aerojet-General Corp., a Bechtel | 
gineering-Rocketdyne team and a | 


sons- Thiokol Chemical Corp. tean 
Award of the four-month Nati 


Aeronautics and Space Administrat 
contract follows a bidders conferen 
Oct. 7 at the atomic test site, Jacka 
Flats, Nev. Representatives of 31 fir 


attended the conference, and 12 


mitted proposals for the design 
tract, which will be worth sev 


hundred thousand dollars. 


Definition of facility requirem« 


called for by the contract includes 
analysis, and carly estimates put 
construction and instrumentation 
between $35-$50 million 


Site consideration also is a study 
quirement, with Jackass Flats con- 
lered the most likely site. Harold 
B. Finger, manager of the Atomic 
Energy Commission-NASA Nuclear 
Propulsion Office, recently told a 
technical group that the national test 
facility will make maximum use of 
xisting test facilities at the AEC’s 
Nevada site. 

Design study will be the basis for 
facility master plan, which will be 
prepared by Finger's office. 
Installation will be NASA’s, with 
AEC responsible for reactors. No 
decision ~ been made on which 
NASA center will manage the facility, 
but it is expected that scientists will 
be drawn from both Lewis Research 
Center and Marshall Space Flight 
Center for the new test facility. 
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Future Chemical Rockets May Cut Costs 


By Michael Yaffee 


Boston—Several novel chemical 
rocket propulsion programs now under 
study may cut orbital payload trans- 
portation costs to less than $1 per 
pound within five years and could 


significantly alter the roles of current 


aerospace systems producers 

First public disclosures of most of 
these systems were made here last week 
at the seventh annual and 
engineering symposium, sponsored by 
the USAF Air Research and Develop- 
ment Command Among the more 
significant developments mentioned 
were the following 
e Mushroom-shaped _ rocket 
which could obtain maximum exhaust 
expansion with minimum nozzle length 
and weight. 
e Tri-propellant system in which some 
fuel, probably a metal, would react with 
liquid oxygen to heat (but not burn 
with) liquid hydrogen 
@ One-hundred-per-cent, volumetrically 
loaded, multigrain solid propellant 
rocket that would be at 37° 
shorter and 24% lighter 
Minuteman 

Within a 
space program will require an orbital 
payload capability of 100,000 to 
300,000 Ib., according to Dr. Krafft A. 
Ehncke of Convair Division of General 
Dynamics. At the present time, put- 
ting even a small payload into a 200- 
300 naut. mi. earth orbit requires the 
sacrifice of cither a Thor or Atlas 
booster and, subsequently, costs well 
over $1,000 per pound of pavylead put 
into orbit. Even with the Saturn, it 
is anticipated that orbit costs will still 
be approximately $500 per pound 


scicnce 


cngine 


least ? 
than the 


decadk this yuntry s 


Recovery Requisite 


I'o achieve truly cconomical orbital 
transportation—$1 per pound or less 
of large payloads of from 30,000 to 
50,000 Ib., Dr. Ehricke said, it will 
be necessary to develop a one-stage 
booster or carrier rocket that can be 
recovered. While a nuclear propulsion 
system could do the job, radiation 
problems—especially the danger asso- 
ciated with having a hot reactor enter 
the earth’s atmosphere—argue against 
the nuclear rocket for this particular 
mission. Moreover, he said, it now 
appears that this job can be done by 
advanced chemical rocket engines now 
being investigated, mostly under con- 
tracts calling for feasibility studies. 
One of these chemical systems 1s 
essentially a large liquid hydrogen and 
liquid oxygen Centaur engine. Prob- 
ably the quickest and easiest to develop, 


38 


it is also the most marginal in perform- 
ance of the advanced systems and may 
require a second stage in order to place 
a 30,000-50,000-Ib. payload in a 200- 
300-mi. orbit. 

Another approach and one promising 
greater performance is the tri-propel- 
lant chemical system. At the present 
time, this is envisioned as basically a 
cryogenic system using three different 
liquids or slurries. Most likely propel- 
lant candidates for this svstem are 
liquid oxygen, liquid hydrogen and 
some fucl, probably a metal slurry, 
that has a greater affinity for oxygen 
than has hydrogen. 

Purpose of a system such as 
to increase specific impulse—and there 
by performance bv increasing combus 
tion temperature and at the same time 
maintaining a low-molecular-weight ex- 
haust. A metal bumed with liquid 
oxygen would provide a higher com- 
bustion temperature than hydrogen and 
oxygen; and this heat would be picked 
up by the hydrogen which would be 
cjected as part of the combustion 
products to provide the desired low- 
molecular-weight exhaust. To date 
most of the work in this area is still 
inalytical in nature and is being carried 
out in-house by the Air Force, 


this is 


accord 





New Soviet Satellite 

Washington—Soviet Russia launched 
its third five-ton spacecraft into orbit 
around the earth last week. The satellite 
cartied two dogs and a variety of plant 
and animal life. Russia was expected to 
try to recover the portion of the satellite 
housing the live specimens. 

he satellite, called Sputnik VI or 
Spacecraft III, apparently was launched 
Dec. 1 at an inclination of 65 deg. to 
the equator into an orbit with a 117-mi. 
perigee and a 165-mi. apogee. Orbital 
period was 88.6 min., according to Rus- 
sian news sources. 

Soviets gave the weight of the satel 
lite as 10,060 Ib., said it is transmitting 
on 19.995 mc. and that biomedical in 
formation was being returned by tcelem 
etry and radio-television signals. 

Last May 15, Russia launched the 
first of the 5-ton vehicles which it calls 
“spacecraft.” This vehicle, known as 
Sputnik IV or Spacecraft I, carried a 
dummy astronaut. An attempt to re- 
cover the cabin portion failed, apparently 
because the vehicle was 
wrong way then the retrorocket fired. 
On Aug. 19, a second spacecraft carry- 
ing two dogs and other plant and animal 
life was launched. Russia claimed to 
have recovered the tife-supporting cap 
sule Aug, 20. 


oriented the 











ing to C. William Schnare of the 
Air Force Flight Test Center. 

What may be the most unusual and 
at the same time most promising ap- 
proach of all to improved chemical 
rocket system performance is the work 
now going on in industry under Air 
Force contract on new rocket designs 
In his report on trends in rocket pro- 
pulsion, Schnare said that new con- 
figurations in rocket design offer more 
compactness and simplicity and could 
double the available thrust-to-weight 
ratio. The next few vears, he said, will 
sce almost a complete revolution in the 
chemical rocket industry 


Mushroom Configurations 


In five years, it is possible that rockets 
won't look like rockets at all, Schnarc 
said. They may look like inverted mush- 
rooms with the nozzle virtually buried 
in the cap. Schnare would not go into 
details of any projected design but did 
mention some possible changes that 
might be made including shortening of 
nozzles, use of ablation or film cooling 
in place of more complex and expensive 
regencrative cooling, climination of 
turbopumps, changes in combustion 
chamber design and amalgamation of 
combustion chamber, nozzle, pressuri- 
zation system, tankage and other com- 
integral vehicle or 


ponents into an gi 
stage 

This amalgamation or integration of 
components is expected to have a sig- 
nificant ancillary effect on the role of 
acrospace contractors. It means, Schnare 
said, that in the future the complete 
stage will be purchased from the engine 
manufacturer. As J result, More md 
more airframe companics will become 
system managers, getting assemblics 
from contractors and simply putting 
them together as Bocing is essentially 
now doing on the Minuteman 

The object of the design changes 1s 
to reduce the inert component or burn- 
out weight of the rocket, about one- 
third of which is accounted for by the 
nozzle. By shortening the nozzle, de- 
veloping new tankage materials and new 
propellant feed techniques, using new 
cooling techniques and so on, Schnare 
said, it may be possible to decrease the 
inert parts weight by 40% or more and 
double payload or range 

Among those companies currently be- 
lieved to be carrying out government 
contracted studies in the design area are 
Gencral Electric, Rocketdyne and Thio- 
kol. Some breadboard configurations 
have been developed and _ tested 
Schnare made it clear that plug nozzles 
were not part of the work in this area 
he was discussing. Plug nozzles, he 
feels, don’t offer as much gain in per- 
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First Photo of Navy-Martin Bullpup B 


More powerful advanced version of the Navy's Bullpup air-to-surface missile ‘a off the Martin Co.'s assembly lines at Orlando, 
Fla. Navy and Martin spokesmen said the Bullpup B is in advanced test stage: that details of the new configuration cannot be 
publicized. Martin was awarded a $2,561,000 Navy contract for Bullpup B in A; Retouched photo shows actual Bullpup B. 


formance as some of the other designs 
One of the new nozzle designs that 

is believed to be receiving serious con 
sideration and one that would lend itself 
to the mushroom configuration is the 
concentric or skirted nozzle. This con- 
sists of a fairly conventional, small 
liquid-cooled nozzle inside a large un 
cooled outer nozzle. During the initial 
tages of flight in the atmosphere, the 
small nozzle would be the only on 
iffecting the expansion of the exhaust 
Later, in space, as the exhaust ex 
panded, it would flow out and along 
the wall f the large nozzle. In 
effect, this would be a self-adaptive ex 
pansion nozzle that would ensure maxi 
performance from sea level t 


I 
1 
minimum penalty in length 


this is another new 

pt—the reverse-flow rocket engin 
vhich the small imner nozzle is 

1, exhausting in the direction of 

nozz! which then 

flow in an effort 

d expansion rati 


mpanying imcreas m 


clopments progressing a 
hnare said, it is also po 
lict an ICBM rocket that 
eight than the Polaris 
information on this was 
n three Air Force Flight 
ente representatives, Ist Lt 
R. Flem Willard S. Bacon and 
Wilbur C. Andrepont, who reported on 
Itra-high-performance  solid-propellant 


n 


motors 

In this work, the goal has been to 
increase the performance of solid 
propellant missiles through new grain 
designs rather than through the de 
velopment of new propellants or hard 
ware Although no specific solid 
propellant missile is mentioned, it is 
believed that this work is aimed pri 
marily at the Midget Man small ICBM 
oncept. At the present time, the Air 
Force has let two contracts to industry 
for a motor loaded with solid propellant 
consisting of two or three different 
propellant grains. This motor re- 
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News Digest 





North American Aviation 
sales of $946.162.496 and 
23,394,548 or $2.87 a sha 
fiscal year ended Sept. 30 
1959 sales of $1.044.899.580 a 
ings ot $ 30,726,134 Or $3.8 


McDonnell Aircraft Corp. 
dlevy Page, Ltd., have discuss¢ 
joint operations, but merger 
Handley Page does not appea 
the picture. J. H. S. Green 
Page secretary, visited McD 
a day recently, but no further 
have taken place. 


Grumman Aircraft Engineering Corp. 
ceived a $70.1 million follow-on pro- 
luction contract for the Navy A2F-i 
Intruder low-level attack aircraft 


Second Atlas E flight from Caps 
Canaveral, Fla., failed last week when 
the sustainer engine shut down shortl; 
fter the booster engine section sep- 
irated. Instrumentation added after the 
first E-series shot has narrowed the 
trouble area enough so that engineers 
lieve they can pinpoint the specific 
iuse of both failures. 


Brazil’s National Economic Develop- 
sent Bank has appointed a task force to 
tablish an airframe industry to meet 
pressing need, particularly for light 
rcraft, in the development of the 
yuntry s interior. 





Soviet Record Claim 

Moscow—Soviet Russia claimed the 
absolute and 100 km. world aircraft 
speed records last week and said it will 
submit them to the Federation Aero- 
nautique Internationale for certification. 
\ delta-wing E-66 piloted by Konstantin 
Kokkinaki flew 1,334.95 mph. over a 
100-km. closed course at 44,500 ft. and 
reached almost 1,800 mph. in some 
stretches, the news agency Tass said. The 
E-66 is believed to be the Sukhoi-15 
Fishpot fighter, powered by a 22,000- 
Ib. thrust axial flow turbojet. 

The claim puzzled U.S. observers be- 
cause a Navy-McDonnell F4H-1 flew at 
1,390.1 mph. over a 100-km. course last 
Sept. 25 and at 1,216.78 mph. over a 
500-km. course 20 days earlier. The 
Navy's 100-km. figure is higher than 
the Russian claim and preliminary no- 
tices of both Navy claims were filed im- 
mediately with FAI, giving them a time 
precedence over Russia’s flight. The 
only previous record referred to by the 
Russian announcement was the 1,298.7 
mph. record set last summer by Soviet 
pilot Boris Adrianov in a T-405, which 
is believed to be the MiG-21 Faceplate 
fighter. 
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CAB Explains Its Rate-Making Techniques 


Board outlines approaches to help weaker trunks; 
they include subsidy, higher fares, route changes. 


By L. L. Doty 


Washington—Far-reaching four-point program that establishes new prece 
dents for bolstering earnings of weak domestic trunklines has been proclaimed 


by the Civil 
Fare Investigation. 
For the first time since 


all domestic 


Acronautics Board in its final decision in the General Passenger 


trunklines became subsidy-free, the 


Board formally suggested it will again resort to subsidy for less profitable 


trunklines as part of its new program—where the interests of 


postal service and the national 


defens« irc 


comme4;»ce 


served It also stated that 


readjustment of competitive routes may be a solution to the poor carnings 


character of some carricrs. 
Repeatedly throughout the 
document, the Board referred 
unstable condition of the ind: 
sulting from “financial and 
lems” created bv the tran 
equipment 


} 


It said it could 
lish rate-making standards until 
dustry has re 


more stable 
Difficult Problems 


In its decision, the Board 
that “the problem of acc 
the requirements of the weak and 
Carriers is one of the most diffi 
to be found in regulation.” 
that general fare increases a 
essarily the panacea” that 
this problem, and it 
new policy by suggesting 
tools for dealing with less 
carriers 
@ Over-all examination of t! 
passenger fare structure whi 
result in bringing the 
nues of individual carriers 
alignment. An analytical studs 
senger fares with the view 
hauling the tariff structure was 
considered in th 
Fare Investigati 

ippt iTS 1mmit 
© Carriers whose needs are not 
fare level adjustments can 
fares. The Board admitt 
that competition would pr 
vent airlines from charging 
than the established 
monopoly routes 
© Realignment of routes to produ 
more balanced competitive route 
ture. 
¢ Subsidy payments where the Boar 
finds that such compensation is requir 
in the interests of commerce, po 
service and national defens« 


G. Joseph Minetti filed a concurring 


iched l 


idmitted 
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ind dissenting opinion. John S. Brag 
don, who has been a Board 
for only three months, did not partici 
pate in the case 

The formal decision, which amplifies 
the press release announcement of last 


May (AW May 9, p. 46), 


member 


cle nes to 
sct a fare level for the trunklins 

iIthough it reinforces the original de 
cision to allow a 10.5% return on 
Thus, the industry is left in 
whether the 


industri 


vestment 
mother quandary as to 
final decision is an open 
request a second rate boost this year as 
1 means of breaking the ht 


invitation to 


current figh 
squeeze on profits (AW Nov. 21, p 
T'runklines flooded the CAB 
torrent of petitions for rate hikes 
ing from $1 per ticket to 10% across 
the-board over previous fare 
liately following the press _ rel 
nnouncement (AW May 30. p 
Che Board suspended the tariffs but 
granted a fare increas 
pproximated 6% (AW June 27, p 
Most trunklines feel that th 
has been opened to ask for 


LTTVITN 


quenth 


ses on certain routes as a 


toward inflating revenues and 
the rate of return to 10.5%, a 
industry average. Under the Board’ 
plan. the Big Four trunklines would be 
I] 19.25% the mall 


lowed to carn 





Boeing 727 Production 

Boeing Airplane Co. is expected to 
announce this weck that it will build 
the Boeing 727 triple-turbofan transport 
based on orders from Eastern and United 
Air Lines (AW Nov. 28, p. 45). Boeing 
probably will use an appearance tomor- 
New York Society of 


Power- 


row before the 
Security Analysts as a forum. 
plants will be Pratt & Whitney JTS8Ds. 











eight carriers would earn 11.125%. 

The Board decision does not provide 
a guarantee that the industry should 
promptly carn a weighted average of 
10.5% rate of return standard 
is based on long-term activity and the 
Board wants to clearly determine 
whether the industrv’s current fiscal 
loldrums are temporary or long-range. 
Profits in 1959 for the 1? trunklines 
were 7%, but thev had dropped to 
16% bv June, 1960. The 
loubtedly will drop substantially when 
profits for the first three quarters are 


fully adinsted 


since the 


figure un- 


Marketing Inhibitions 


Chan 
will be 


ire strong that most carriers 
reluctant to ask for a fare in- 
crease at this time, despite a leveling- 
off of revenue growth patterns. Most 
irricrs are now in the grip of a tight 


mpetitive race for trafic and are not 


likely to run the risk of the very obvi 
ous handicap of over-pricing, even on 
high density traffic routes 

Some observers are interpreting the 
ision to imp’ that it will en- 


Board's ck 
tertain petitions for fare increases and 
that the competitive factor will iron out 
rate differences sufficiently to allow fares 
to seek a natural economic level. In- 
dustry has traditionally held that it 
should be granted the prerogative to de- 
ide on a fare level within a range differ- 
ential areca fixed by the CAB. As a 
result, the interpretation may be wish- 
ful thinking rather than a hard analvsis 
of the fac ts 
In the decision, the Board gives no 
lication that it is ready to allow the 
trunk carriers any such freedom in sct- 
ting a rate level other than to sav that 
r carriers whose needs are not met 
general fare level adjustments can 
ck higher fares On the subject 
{ cost and load factor standards, it d 
lares that “ it is clearly not the 
function of the Board to assume the 
le of management and substitute its 
judgment for that of carrier 
ment with respect to matters which are 
f management.” It ad 
lating 


manage 
the prerogative « 
nitted it was precluded from regu 
of policies divorced 
from factual findings, but added 

“On the other hand, the Board is 
under statutory injunction in determin- 
ing rates to consider such factors as “the 
need in the public interest of adequate 
ind efficient transportation of persons 
ind property by air carricrs at the lowest 
cost consistent with the furnishing of 
such services; the promotion of ade- 


fares on the basis 
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quate, economical, and efficient service 
by air carriers at reasonable cost; and 
the need of each carrier for revenue 
sufficient to enable such air carrier, un- 
der honest, economical and efficient 
management, to provide adequate and 
efficient air carrier service.” 

In his dissent, G. Joseph Minetti, 
who recently has been frequently men- 
tioned as a leading candidate for the 
Board chairmanship, expressed fears that 
increased fares will depress traffic but 
emphasized that no two observers ap- 
pear to agree on the exact fare level 
where this will occur. On this point, 
Mincetti said 

“6 If the present cost levels prove 
te be permanent, rather than temporary 
bulges, the currently high fare levels 
must be maintained whatever the effect 
may be on the movement of traffic and 
on utilization of the industry’s current 
and anticipated huge amount of capac- 
ity. If costs, however, prove to have 
been only temporarily inflated, and as- 
suming that current fare levels adversely 
affect traffic growth, we will be able to 
take action to reduce fares to a point 
consistent with representative cost lev 
els and with resumed traffic growth in 
the degree necessary to profitable equip 
ment utilization.” 

Minetti said he would ong an 
8.75% rate of return for the Big Four 
and 9.6% for intermediate carners as 
reasonable and ample.” 

Here are the main points brought 
uit in the Board's formal decision on 
tariffs and rates of return 
© Standards for ~~ fare regulation 

a on 


should be base he profit element, 


rate base, depreciation and taxes. How 


er, the Board declined to fix a rate 
vel because forecasts of future opera- 
tions by the airlines were found to be 
insufficiently reliable for such purposes. 
e Industry profit clement should be 
regulated by the conventional test of 
rate of return on investment rather than 
by the operating ratio or its comple 
ment—the return margin. The Board 
found that the rate of return, which 
keys return to capital investment, as- 
sures earnings suf ient to compensate 
for the capital invested in the business 
It added that operating ratio, which re- 
lates return to revenues, gives no cluc 
to the return required to pay capital 
costs and attract new capital 
© Rate of return of 10.25% to be al- 
lowed the Big Four carriers is derived 
from the averaging of 4.5% cost of 
debt and 16% cost of equity to a capi 
tal structure consisting of 50% debt 
and 50% equity. Rate of the inter- 
mediate eight airlines is based on the 
iveraging of 5.5% cost of debt and 
18% cost of equity to a capital struc 
ture consisting of 55% debt and 45% 
equity. Debt costs agree with those 
recommended by Examiner Ralph L 
Wiser, but the Board’s cost of equity 
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rate differs slightly from Wi rate 


@ Rate base to be used for the fare 


regulation should consist of net work- 
ing capital, net operating property and 
equipment after deductions f pre 
ciation and overhaul reserves 
used and useful assets includ 

ment purchase deposits. 

© Depreciation charges on fli; 

ment should be based on a 

life and 15% residual valuc 

powered aircraft and airfram: 

ciation charges for turbine-pow 

craft should be based on a || 

and 15% residual value for 

and a five-year life and 15 

value for turbine engines. Tl 

said $% of airframe costs sh 

cluded in the residual value as 
overhaul allowance. On this p 
Board rejected the Bureau 
proposal that a flat depreciatior 

of 2.45 cents per available to: 

used, based on the over-all in 
perience for the 12-year per 

1957. It also disapproved the 

taken by some carriers that th 

was required to accept indust 
preciation rates and figures un 

are shown to represent dish 
efficient or uneconomical man 

© Federal income tax expen 
nized for rate-making purpos 

be based on normal tax pa 
straight-line depreciation rath 
under permissible liberalized 

tion privileges 


® Board rejected all forecasts of future 
operations by the carriers and the Bu- 
reau Counsel on grounds that the eco- 
nomic recession of 1957-1958, the series 
of strikes grounding several airlines in 
1958 and 1959 and the transition to 
turbine-powered equipment do not pro- 
vide a normal base for projecting future 
traffic trends. The Board found that the 
industry's forecast of 27.5 billion pas- 
senger miles for 1958 and 31 billion 
for 1959 fell far short of actual results 
of 24.6 billion in 1958 and 28.3 billion 
in 1959. 

© Board refused to accept proposed 
standards concerning load factors and 
cash costs because of the unstable na- 
ture of the industry at the present time. 
¢ In setting fare levels in future cases, 
the Board will regulate fares to produce 
a reasonable return over an extended 
period of time. It said that the decision 
when to permit fare adjustments “can- 
not be relegated for solution to a y 
mechanical device, but can be solved 
only on a case-to-case basis, applying 
informed judgment to the task of bal- 
ancing the relevant facts.” 

¢ In determining fare adjustments, the 
Board will give consideration to the 
extent to which the fare level meets the 
costs of the Big Four and the intermedi- 
ate eight carriers. Fare adjustments nor- 
mally will be based on the results for, 
the industry as a whole, and not for 
the smaller trunks or the financially 
weakest carrier. 


Imminent Certification Seen For 
BEA Vanguards; TCA’s Delayed 


London—Vickers is exp 
passenger-carrying certificat 
Vanguard Type 951 from th« 
tration Board soon. It expect 
to offer the engines at deli 
ovethaul life of between 4 
AviaTION Weex learned 

Certification for the Vang 
$92 for TCA is not expected 
in December due _ to 
problems with the Collins 

BEA has already planned t 
Vanguard on an ad hoc ba 
London-Paris run over the ¢ 
period. But fully scheduled 
ire not due to start until Mar 
the aircraft will be used on Brit 
ternal intercity route network 
date overhaul life may be high 

Vanguard G-APED fitted 
fully modified production Tyn 
completed the 200-hr. engir 
ance” problem on Oct. 31. Fl 
simulated airline pattern involvir 
or four trips per day, six days 
the aircraft completed the 200 h 

Two of the engines were st: 
mediately after the program f 
examination by Rolls-Royc« 


Air Registration Board. The other two 
were transferred to Vanguard G-APEE 
and subsequently passed a similar ex- 
imination after 250 hr. 

It is understood that both Rolls- 
Rovee and the ARB were sufficiently 
impressed with the condition of the 
engines to start the engine with the 
same overhaul life at time of delivery 
1s was authorized for the Dart. Since 
its first flight 22 months ago, the Van- 
guard has logged 1,900 hr. in the certi- 
hcation program and the 12 aircraft now 
flying have made over 1,100 flights. 

The program was delayed for six 
months by a metallurgical fault in the 
compressor disks (AW June 6, p. 43). 

Autopilot clearance for the TCA 
Type 952 Vanguard is being under- 
taken on Vanguard G-AOYW, the first 
development aircraft to fly, so that this 
requirement will not affect aircraft de- 
liveries. This aircraft has completed 
nearly 450 hr. during 300 flights. 

Apart from the autopilot, the Collins 
flight system has been cleared with all 
issociated radio gear and the necessary 
flying for certification up to ISA plus 
15C has been completed. 
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FIRST CONVAIR Model 990 jet transport is rolled out of the plant at Lindbergh Field, San Diego, Calif. General Electric CJ805-23 aft fan 


Convair Rolls Out First Model 990 Jet; 


CONVAIR 990 wing has a leading edge sweep of 39 deg. and wing includes four speed capsules to reduce drag. 
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aout. te - 
CAPSULES are flat-bottomed to avoid interference with lower wing surface flow. Flattening 


the bottom also makes possible a longer flap span. 
engine pods are 6 ft. in diameter. 


Testing Begins 


By Russell Hawkes 


San Diego, Calif.—First Convair 990 
t transport, formerly designated the 


Convair 600, has been rolled out and i 
heduled to make its first flight in 
January 
Ground testing of the number onc 
ircraft alreadv has begun in a Convarr 
test hangar at Lindbergh Ficld her 
Chree other airplanes will join it in the 
hederal Aviation Agency airworthiness 
rtification test program and inother 
will be used for extensive stress testing 
The 990 is to be in service with air 
lines in 1961. It will be built in two 


versions, the basic 990 for domestic GENERAL ELECTRIC designed the thrust reversers, which are faired into the pod when 


rvice and the Coronado 990 for inter retracted. Double slotted Fowler flaps extend beneath the capsules. 
mtinental rout Convair has an 
nounced a total of 37 firm orders for 
the two versions. American Airlines has 
dered 25 of the domestic version and 
Coronados have been ordered bv Swiss 
ur (7), Scandinavian Airlines System 
2 and Re i] \crovias Nacional of 
razil (3). Trans World Airlines is 
expected to get six in addition to thes 
orders {AW Novy. 258 p 39 
The 990 has a maximum cruising 
peed of 640 mph., which is 25 mph 
faster than the carlicr Model 880. Con 
ir intends to have it certificated for 
640 mph. cruise speed. Most of the 
pec d improvement 1s due to the itl 
stallation of General Electric CJ]805-23 
turbofan engines, cach rated at 16,100 
lb. thrust, and to a radically new high 
peed wing design 
The most obvious innovation in the MODEL 990 can carry up to 121 passengers in tourist configuration. Cabin air supercharger 
new wing design is addition of four _ inlets are visible just below the wing 1 eading edge. 
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CONVAIR 990 TRANSPORT is 139 ft. 5 in. 


streamlined afterbodies on the upper 
surface of the wing extending aft of the 
trailing edges. The afterbodies, first 
demonstrated experimentally by scien- 
tists of the National Acronautics and 
Space Administration, are called speed 
capsules by Convair engineers (AW 
Sept. 8, 1958, p. 50). The capsule tails, 
extending aft of the wing trailing edges, 
have flat lower surfaces to minimize 
their influence on airflow along the 
lower surface of the wing. This arrange- 
ment also allows trailing edge control 
surfaces to extend beneath the capsules 

lhe inboard capsules are 21.5 ft. long 


long and 39 ft. 6 in. high. Wingspan is 120 ft. Note clamshell thrust reverser. 


and the outboard capsules are 24 ft 


long. Maximum thickness of the large 


capsules is about 2 ft. 

Sweepback of the 990 wing is 39 d 
at the leading edge; Convair official 
it the thinnest wing being used on a ji 
transport. Leading edge slats which 
extended at the same time as the trail 
edge flaps postpone airflow separati 
higher angles of attack, enabling | 
to take off and land in nose-high 
tudes that shorten takeoff and | 
distance requirements 

Wingtip trailing edges are slighth 
flexed to reduce drag. Inboard flap 





Cruising speed “ 
Range (full first-class payload, norma! 
of SERGE AD ss Ws sé <daveces 
Stalling speed (landing configuration) 

Maximum cruise altitude 


Convair 990 and Coronado Specifications 


Performance 


640 mph 


BO I a 4,300 stat. m 


105 mph 
41,000 ft 


Rate of climb (sea level. normal power, takeoff weight)............... 3,250 fpm 





Fuel consumption (30,000 ft., average cruise power).............++- 1,530 gph 

Takeoff, CAR ranway for 2,000 statami. trip. ...... 6.6.6.6 cece e eens 5,350 ft 

Takeoff, CAR runway for 1,000 stat-mi. trip. .... 2.6.6.6 cece ee eeeee 4,600 ft. 
(Sea level, standard conditions) 

Landing, CAR runway 


Passengers, all first class (all coach: 121) 

Pees Cee nee eet 2G OOF Ts oc ok cats cccsccceseteseses 25,120 Ib 
ee CUMS “COUNT UND cc vadaccccbeececcsuceccecéeucetes 15,119 gal 
OI’ 


Wing span 
Wing area 
Length 

Height over tail 


139 ft. 5 in 
39 ft. 6 in. 


Maximum landing weight 180,000 Ib 

Maximum takeoff weight (Coronado: 244,200 Ib.) 239,200 Ib 

Maximum ramp weight (Coronado: 245,000 Ib.). 2... cece cece eens 240,000 Ib 

Maximum zero fucl weight 154,000 Ib 
Engines 

Four General Electric CJ805-23 aft turbofan jet engines equipped with thrust 

reversers. Engines rated at 16,100 Ib. each. 
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tions are double-slotted, full Fowler 
motion types. Outboard sections are 
also double-slotted with half Fowler 
motion. 

Convair claims the 990 can land and 
take off from most airports used by four- 
engine propeller-driven _ transports, 
which would make jet service available 
to many cities that lack airports large 
enough to handle the jets now being 
used by airlines. 

Convair officials report that the 
modular replacement philosophy of 
military aviation has been adopted in 
the 990 to keep down the time and 
cost of maintenance. Access doors make 
up 12% of the fuselage surface and al- 
most 35% of its lower wing surface to 
speed removal of faulty units and the in- 
tallation of replacements. Quick-dis- 

mnects are used in engine pod wiring, 
plumbing and structural attachments. 

The General Electric aft-fan engines 

reported to be 40% more efficient 
than the military J79 turbojet on which 
they are based. Diameter of the engine 
pod is nearly 6 ft. Steel clamshell 
thrust reversers form the external surface 
of the aft end of each engine pod when 
the reversers are in the cruise position. 
Mixing between the engine exhaust and 
the low velocity annulus of fan wash so 
reduces engine noise that additional 
sound suppressors are not used. 

The basic 990 carries 15,110 gal. of 
fuel. The Coronado 990 carries £5,675 
gal. and has full provisions for over- 
water service. The speed capsules on the 
wings are used for fuel storage. The 
90 can accommodate 96 first-class pas- 
engers in four-abreast seating, 121 
coach class in five-abreast seating, or 
ilmost any number in between in mixed 
seating arrangements. The cabin fittings 
ire designed to let the airline operator 
change the mix of first-class and coach 

its to meet day-to-day needs. 

At 41,000 ft. the cabin of the 990 can 
be pressurized to the equivalent of 6,000 
ft. At 20,000 ft. cabin pressure can be 

quivalent to sea level. Maximum cabin 
pressure differential is 8.2 psi. 





Now! 


LORAN FOR 
CORPORATE 


AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use . . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo Loran, already in use by the world's leading international airlines, is being installed in 


an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 
and long-established ground stations. gives complete navigation coverage 

over the Atlantic, the Caribbean and many other areas. . . 

gives pilots flying to Europe, Bermuda, Puerto Rico, South America 

even Control 1150—pin-point position information at all times without need for 


... Or reliance on . . . celestial navigation. 


Advanced Edo Loran eliminates need for complicated tables 

and computations. Without leaving his seat. either pilot can obtain 
line of position information directly from 

panel-mounted equipment. Just as simple to learn. 

understand and operate as Omni 

invaluable for reporting ocean positions 

a “must” for precise penetration of U. S. Defense Zones. 


If you operate over water where HF radio is needed. 
you'll certainly find loran 
an essential navigation system 


=— 


Control pane! ond indicator (shown here in Cessna 310) 
con be mounted in the cockpit or instrument ponel; receiver 
a \4 ATR in the radio rack. Totol weight only 29 pounds. 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air rovtes. 


Among users who have selected Edo Loran as basic navigation equipment are 


® Aerolineas Argentinas ® Eastern Air Lines ® Japon Air Lines e 
® Air Fronce ® El Al Israel Airlines KLM Royal Dutch Airlines * 
®@ Alitalia Airlines ®@ Flying Tiger Line Lufthanse-German Airlines ° 
@ BOAC Garuda Indonesian Airways Northwest Orient Airlines . 
® Canadian Pacific Airlines Iberia Air Lines of Spain Pan American World Airways ©® 

* 


@ Cubana Airlines irish Air Lines Qontas Airways 
® Varig Airlines ®@ Also in use by MATS 


Sabena Belgian World Airlines 
Scandinavian Airlines System 

Seaboard and Western Airlines 

Swissair 

Transports Aeriens Intercontinenteaux—TAl 
TWA—Trans World Airlines 


and by growing numbers of corporate aircraft engaged in over-water operations 


Edo Loran complies with FAA TSO C60 


For complete information on Edo Model 345A Loran, send for Descriptive Literature to Dept. C-6. 


one 


“'- pool 
ay fote]-i-10)-s- wale]. Since fy, (CANADA) Ltd. 
1925 


College Point, N.Y. 


Cornwall, Ontario 





Airline Bid Requests 
Canceled by MATS 


Washington—Military Air Transport 
Service has revoked requests for Bids 
from commercial airlines for overseas 
transportation of military traffic in 1961] 
pending further study of its capacity 
requirements 

Cancellation of the bid requests came 
ifter airlines had submitted their bids. 
It is the result of the presidential order 
last month directing a cut in the num- 
ber of dependents of military personnel 
based overseas 

Commercial carriers have received 


firm contracts for military trafic for | 
the last three months of 1960, but 
future contracts will be let by MATS | 


on a monthly basis beginning Jan. | 
when the first of the monthly quota 
of 15,000 military dependents and 


civilian personnel return to the U. S. | 
Industry is still in the dark on the | 


effect the presidential order will have 


on future traffic potentials, although | 
it is generally conceded that the large- | 


ile recall of some 284,000 persons 


will create a directional imbalance of 
passenger trafic until July 31, 1962, | 


when the project is to be completed 
During the third quarter of 1960 
commercial carriers transported a total 
of 138,131 MATS passengers between 
the U. S. and overseas points in both 
directions at a contract cost of $13.6 
million otal of 138,13] passengers 
were military personnel, 61,000 wer 
civilians and 9,445 were members of 
both categories traveling on a space 
available ba Majority of the trafh 
was transported in charter flights 
During the 12 months ending June 
mmmercial carriers handled a total 
of 462,254 military passengers under 
contract that brought the carriers 


$47.9 million 


Brancker to Operate 


Consulting Agency 


Montreal—J. W. S. Brancker, former 
trafic director of International Air 
Transport Assn., will ron Consultair, 
Ltd., a new consulting and advisory 
wwency in aviation fields 

The company, with headquarters 
here, will specialize in tourist promo- 
tion and traffic development and will 
yrovide advisory services to airlines 

Brancker’s forced resignation from 
IATA earlier this vear created a wide 
split between the IATA executive com- 
mittee, which supported Director Gen- 
eral Siy William Hildred’s request for 
the resignation, and a majority of dele- 


gates to the association’s general meet- 


ing in Copenhagen, who wanted to see 
a | . 


Brancker retained in the post (AW 
Sept. 12, p. 40). 
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soft touch 


—with Sylvania Gold Brand Tubes 
in the critical sockets 


Home to roost ... communications perfect. 
Avigation equipmeént on the nose. 


: e a On son for this easy “let down” is the 
pSELVANIA rel t f Sylvania Gold Brand Tubes. The 
Bie up 


GB S6s4 premium design of Gold Brand Tubes features 


e % MAE built ifety factors to assure dependability 
= he even er mechanical and thermal shock condi- 
Uis | tion great as 500g and 165°C. They undergo 
- severe tests for vibration, glass strain, fatigue, 
elect haracteristics and reliability. Result: 
Gold nd Tubes, like GB5654 and GB5670, are 
strong replacement favorites w the largest airlines. 


Investigate Gold Brand reliab for yourself. Ask your nearby Sylvania 
Industrial Tube Distributor for the informative “Gold Brand Reliable Tubes” 
brochure. Or, write Electronic Tubes Division, Sylvania Electric Products 
Inc., Dept. 1012, 1100 Main St t, Buffalo, N. Y. 


SYLYV. 


Subsidiory of GENERAL TELEPHONE & ELECTRONICS 
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rit 
Delco Radio can design, develop and deliver digital computers with the speed you need, for airborne 
guidance and control as well as a wide variety of other special applications. @ With off-the-shelf 
Delco transistorized digital circuits, we have, for example, built a computer for a military 


application in less than three months. @ These miniature modules contain 
standard components. They satisfy all MIL-E-5272D (ASG) requirements, 
which assures extremely rugged, reliable computers. Continuing life tests on 


these computer circuits now exceed four and one-half million transistor hours without a failure. And where space is no problem, you 
can have these same, reliable digital circuits packaged on plug-in circuit cards. ® Delco Radio has six sections of highly experienced 
people with the necessary capabilities to produce complete computer systems: Application Analysis, Systems, Logic, Memory, 
Circuit Design and Advanced Development. May we review your requirements? Just contact our Sales Department. @ Physicists 
and Electronics Engineers: Join Delco Radio's search for new and better products through Solid State Physics. 

ELCO 


ZADIO 


PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS 


Division of General Motors « Kokomo, Indiana i 





ALPA Forms New Attendants’ Division 


By wavid H. Hoffman 


Miami Beach, Fla.—Directors of the 
Air Line Pilots Assn., deadlocked for 
four days over what to do with flight 
ittendants, have decided to form a 
separate stewards and stewardesses divi 
ion linked to ALPA only by a common 
president 

The umon division established dur 
ing the closing hours of ALPA’s 10-da 
biennial convention here will be headed 
by Clarence N. Saven, acting president 
of the former Air Line Stewards and 
Stewardesses Assn. since Rowland 
Quinn walked out of the pilots’ Chicago 
headquarters last summer 

At all other levels—from the local 
councils representing individual domi 
ciles to the industry-wide executive 
committee—pilot and cabin attendant 
organization will be kept distinct 
Moreover, the separate ALPA board of 
directors retained power to sever cven 
this relationship with associated stew- 
ards and stewardesses by a simple 
majonty vote 

Inclusion of this so-called “escape 
clause” finally resolved the thorny issuc 
by allaving the fears of many pilots who 
felt that hostesses inside ALPA would 
play too important a role in shaping 
association policy (AW Nov. 28, p. 40 

In another controversial area that was 
dealt with at the eleventh hour, ALPA 
ruled against making the office of execu 
tive vice president elective. Instead, it 
changed the title of Kav McMurray 
Saven's full-time assistant, from execu 
tive vice president to executive adminis 
trator. Thus ALPA apparently complied 
with recent labor legislation requiring 
that a union's top officials be selected 
by popular vot 


Cockpit Tape Recorders 


On the rccommendation of Saven 
the pilots also endorsed installation of 
ound recorders on airline transports as 
in aid in accident investigation. Such 
recorders, according to an explanatory 
eport issued by ALPA’s safety enginee: 
ng department, could become opera 
tional within two vears 

If data already being supplied by 
tandard flight recorders was suppk 
mented by a recording of all pertinent 
sounds, cockpit conversation or exclama 
tions during an emergency, the precise 
cause of at least 16 partially unexplained 
fatal accidents in the last three vears 
could have been determined, ALPA 
reported 

lo protect pilots’ privacy and prevent 
“the possible misuse of any information 
for punitive action,” the association 
favors incorporation of an “erasing” 
mechanism in the sound recording svs 
tem 
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lo soften the economi 
prolonged strikes, or strike 
more than one large airline, ALI 
to build up a reserve benefit 
$750,000. In the event of 
stoppages, this fund wouk 
pay the first demands for 
hits, then replenished from 
isscessinent 

Thus the necessity of borrow 
monev—even though this is a 
ALPA at prime interest rate 
climinated. Debate on the r 
fit fund consumed the better 


i day, with opponents arguing { 


imple association treasury 
ivailability of commercial m 
1 ‘war chest” unnecessary 
lurning to relations with 
Aviation Agency, the convent 
that the rate and number of } 
charged against airline pilot 
creased sharply since promu 
the Federal Aviation Act 
During the entire period cover 
Civil Acronautics Act of 1935 
violations were filed against 
member In 1959 and 196! 
121 violations have been fil 


Pilot Protection 


To increase pilot protects 
tion proceedings, ALPA’s stan 
mittee on FAA enforcement 
recommended a much closer | 
tween im idual pilots and 
division of the assocmation 

\ pilot involved in any pot 
fraction this committec 
should immediately seek ALI 
for: “No matter how minor t 
may secm wx how trivial th 

' 


1) TM i 
+} : 


tak 


made in Washingt 
ral rath 


men with 


g 
grounds. Therefore 
ince with 1¢ law 
Recommendations aimed 
iting the pace of airwa 
ind at achieving greater en 
were offered the directors 
ur trafic control committ 
them 
@ Radar should not be used a 
means of establishing on-cou 
tion. Rather, greater empha 
be placed on two-way comm 
systems even though most a 
are equipped with transponde: 


¢ Pilots should not be required | 


f 


gate in a terminal zone bv 1 
streets, parkways or other | 
tinguishable objects on the gi 
should Air Trafic Control 

quire pilots to change en 

frequencies over geographical 
instead of at specified times 


® Airborne weather radar should bx 
deemed an acceptable method for de 
termining a course through or around 
ireas of thunderstorm activity 

Ranging beyond specific recommen 
dations, ALPA’s ATC committee took 
note of FAA's effort to develop a con 
trol system capable of moving 120 air 
craft per hour through an airport. It 
then termed the effort “ironic” in view 
of the fact that no known airport design 
ould cope with this volume of trafhc 

Without objection, the association’s 
directors reaffirmed earlier policy favor 
ing the inclusion of “no strike” clauses 
in contracts with carriers participating 
in the Civil Reserve Air Fleet. Such 
provisions, which would apply only if 
CRAF were activated, would be aimed 
it “stifling Air Force arguments con- 
cerning the dependability of civilian 
flight crews in responding to an emer- 
gency 

A five-man standing committee to 
investigate the manner and procedure 
emploved by Department of Defense 
in awarding MATS airlift contracts was 
stablished by the convention 

Debating more than 100 proposed 
resolutions submitted by the union's 
far-flung domiciles, ALPA’s 300-man 
board of directors also voted to 
¢ Continue electing the association 
president itself rather than poll the 
entire ALPA membership for its pref- 
erence 
© Oppose any legislation that would 
transter accident investigation work 
from the Civil Aeronautics Board to th 
FAA or “anv other federal agency which 
subsequently may receive the responsi- 
bility for promulgation of operational 
regulations.” 
e Maintain the Chicago location of thc 
ALPA home office rather than move the 
headquarters to Washington, D. C., as 
had been proposed by several councils 
¢ Attempt to secure legislation estab- 
ishing a three-man board to review civil 
penalties levied against pilots by FAA's 
:dministrator and to act as an “evidence 
taking body” for the CAB in appeals 
\ll three members of this board would 
be skilled pilots 
® Seek further legislation aimed at shift- 
ing to the federal government the eco 
nomic penalty imposed on pilots who 
must retire at age 60. This might come 
through income tax relief or accelerated 
social security benefits. 
© Step up the payment of strike benefits 
to Southern Airways’ pilots. The new 
scale of payments, made retroactive to 
the strike’s 120th dav, would increase 
the amount received by Southern ALPA 
members by $60 per month, with bene 
fits ranging from $410 to $710 per 
month depending on the pilot's former 
salarv bracket. 
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AND 


THRUST « 
rom ONE 


A fan, located at the front of the 


draws ina large mass of aiz 


Asingle power source for VTOL and STOL aircraft. The 
new Bristol Siddeley BS 53 high-ratio turbofan repre- 
sents a major engineering breakthrough in the field of 
VTOL and STOL aircraft propulsion because it provides 
the airframe designer with a single power source for all 


conditions of flight. 


VTOL, STOL and normal take-off capability. The most 
revolutionary feature of this unique engine is that the 
thrust can be evenly applied around the centre of gravity 
through four movable nozzles which are directed down- 
wards for lift, backwards for thrust, forwards for braking 
in flight, or in any intermediate direction. This makes 
possible, for the first time, the design of single or multi- 
engined aircraft in which the total installed thrust is avail- 
able for vertical or short take-off with a normal payload 
or for conventional take-off with a large overload. 


High cold-flow ratio, high thrust, low fuel consumption. 
The BS 53 is a high-thrust engine and the basic design 
concept which makes its versatile performance possible 


is a high cold-flow ratio 
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engine, over half 


of which by-passes the main engine and is ejected 
in the form of a cool, relatively slow-moving stream 


through the two forward nozzles. The remainder 


passes through the gas generator and supplies thrust 


to the two rear nozzles. This arrangement greatly 


improves the Froude efficiency and gives the BS 53 a 
higher thrust/weight ratio, a lower specific fuel con- 
sumption and a lower noise level than any turbojet of 


comparable power in existence today. 


Conventional installation, operational simplicity. The 
BS 53 is installed normally, with forward-facing intakes 
and the majority of its components are based on well- 
known principles already proved in service. These factors 
make for operational simplicity, easier maintenance, 


greater reliability. 


Reduced problems of ground erosion and recirculation. 
Because the velocity and temperature of its jet effluxes 


are low, the BS 53 minimises the problems of ground 





THE REVOLUTIONARY 


.BS 53 


TURBOFAN 


erosion, recirculation and ingestion of Selected for the world’s first VTOL fignter. The Bristol 

debris which are a major difficulty with fixed Siddeley BS is received the support of the Mutual 

lifting engines. All ground running can be done with the Weapons D pment Programme for NATO, and has 

exhaust discharging backwards like a conventional already ‘x ected for the world’s first fixed-wing, 

turbojet. Taxying also is perfectly normal, and aircraft d | for operational service with V/STOL 

at take-off a short forward roll before the nozzles capabilit Hawker P 1127. Although this remark- 

are deflected downwards ensures that all debris is able engi primarily designed for this type of 

left behind. As a result, the BS 53 does not aircraft, i ially suitable for any single or multi- 

require prepared sites and is independent of all fixed engined #” Supersonic aircraft which requires 
ground installations VTOL or STO! ipability. 


.. ANOTHER ENGINEE ADVANCE 
BY BRISTOL SIDDELEY 


Teal 
a — BRISTOL SIDDELEY ENGINES LIMITED 


Bristo! Aero-industries Limited, 200 international Aviation Building, Montreal 3, Canada. Tel.: University 6-5471 
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AIRLINE OBSERVER 


> Airline traffic volume may be developing an unanticipated but unspectacu- 
lar zise during the last six weeks of 1960, following five months of depressed 
activity (AW Nov. 21, p. 35). Heavy pre-holiday coach traffic coupled 
with relatively good autumn weather probably accounts for the slight 


upward trend. 


> Convair 600 has now been officially redesignated the Convair 990 by 
General Dynamics Corp. (see p. 40). The change was made without fan- 
fare in a press release on the 600 rollout, and that is about all the manu- 
facturer plans to do to make the redesignation official. Originally, Howard 
Hughes chose the number 880 for the first of Convair's jet transports and 
insisted that no higher number be used for subsequent aircraft. Later, 
American Airlines ordered the more advanced 600 and decided to call it 
the 990. Swissair calls its intercontinental 600 the Coronado. 


> Federal Aviation Agency is highly encouraged by initial tests on its ship 
board Vortac installation, intended to evaluate feasibility of establishing a 
network of such navigation aids on weather ships across the Atlantic 
Measurements on this initial shipboard installation indicate navigational 
errors of less than three degrees, comparable to those obtained with 
land-based installations. Airlines will begin to use the ship-based Vortac 
soon on a trial basis. 


> American Airlines will add extra coach seats on its Bocing 707 fleet to 
increase capacity during the peak holiday traffic period Dec. 18 to Jan. 7 
The 707s will operate with 80 coach seats and 40 first-class seats, compared 
with current configuration of 68 coach, 36 first class. 720s will have 68 
coach seats, 36 first class, compared with the present arrangement of 50 
coach and 48 first class. Temporary readjustment of seats is based on 
expected increase in demand for coach seats by passengers traveling for 
personal reasons and a seasonal decline in those traveling for business. 


>» Canadair CL-44 runway requirements for both takeoff and landing have 
been improved 11-12% over earlier theoretical figures as the result of 
recent flight test measurements. Balanced field length for takeoff at 
maximum gross weight of 205,000 Ib. is reduced from 7,660 ft. to 6,800 
ft. Landing field length at maximum gross landing weight of 165,000 Ib. 
is reduced from 6,780 ft. to 5,980 ft. 


> Federal Aviation Agency has been asked to make a simulation study of 
air trafic control activities in the Berlin terminal area by U. S., British 
and French forces in the German city. Full-scale study will be conducted 
with a dynamic air trafic control simulator at FAA Bureau of Research 
and Development's Experimental Center at Atlantic City. Although 
Berlin’s air traffic is not heavy by U. S. standards, limited space, the need 
for more modern navigation aids and control equipment and the confine- 
ment of traffic to three corridors between Berlin and the West have 
created problems in the handling of air trafic in the terminal area. 


© Acroflot’s twin-jet Tu-104s continue to show poor utilization after mor 
than four years of regular service. One Soviet source indicates that 
Tu-104s employed on the trans-Siberian run average only 150 hr. of flying 
time monthly. 


> Northwest Airlines has been making the best of a bad situation resulting 
from the flight engineers strike which has grounded the carrier's Douglas 
DC-8 turbojet transports. Three of its DC-8s have been sent back to the 
Douglas plant for fixes during the strike. These involve installation of 
leading edge wing tanks and new venting for these tanks. Northwest's fifth 
DC-8 will come from the plant with the modifications already completed. 


© Air Traffic Conference last week elected William J. Mitchell, vice 
president of traffic and sales for Bonanza Air Lines, president of the con- 
ference. William L. Morisette, Jr., Eastern sales vice president, was elected 
first vice president of the organization, and C. Gordon Brown, vice president 
of Piedmont Airlines, was named second vice president. 








SHORTLINES 





> Air France has begun nonstop Sud 
Aviation Caravelle turbojet service from 
Paris to Prague, replacing Vickers 
Viscounts on the route. The French 
carrier recently took delivery of its 20th 
Caravelle and increased its order for 
the twin turbojet from 27 to 33. 


> Air-India_ International has been 
recommended by a Civil Acronautics 
Board examiner for stopover rights at 
Dhahran, Saudi Arabia, on flights from 
India to the U.S. Dhahran also is 
served by Trans World Airlines, which 
had no objection to including Air India 
in the Saudi Arabian market. 


> Braniff Airways inaugurated an all- 
cargo service last week between Dallas 
ind New York with Douglas DC-GA 
equipment. The airline has organized 
1 new cargo sales and service depart- 
ment to put new emphasis on cargo 
ind freight activities. 


> Capital Airlines was authorized by the 
Civil Aeronautics Board to suspend 
service at Sault Sainte Maric, Cheboy- 
gan and Traverse City, Mich., Dec. 1 
when North Central Airlines began 
serving the three cities. Action was 
part of the decision in the Great Lakes 
Local Service Case. 


> Continental Air Lines has asked the 
Civil Aeronautics Board for nonstop 
rights between several Texas cities in 
the Southwestern Local Service Case 
hearings now in progress in Wash- 
ington. Continental is asking for 
uuthority between Dallas-Ft. Worth 
ind Houston and Dallas-Ft. Worth, 
Austin and San Antonio. 


> Federal Aviation Agency has organ- 
ized an Airport Defense Planning Sec- 
tion to develop technical guidance for 
civil airports participating in national 
emergency plans 


>» Mohawk Airlines has been recom- 
mended by a Civil Aeronautics Board 
examiner for indefinite rights to operate 
nonstop between Syracuse and New 
York. The recommendation follows a 
trial period of three years during which 
Mohawk’s participation in the nonstop 
Svracuse-New York market rose from 
5,033 to 34,814 passengers annually. 


> Montreal International Airport 
opened its new $30 million facility 
last week. The new terminal complex 
ind a new 9,700-ft. runway will serve 
the four Canadian and eight inter- 
national carriers operating trom Mont- 
real. Eastern Air Lines and Northeast 
Airlines are the U.S. carriers operating 
at the airport. 
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RELIABLE 


HUSKIE... 
WELCOME SIGHT IN 
MISSILE SUPPORT 


The kind of support a missile site may need 
in an emergency may be technicians, equip- 
ment, liaison or surveillance. 


Regardiess of weather, when support is needed, 
it is critical and it must be fast and reliable. 





In its support missions, the Kaman HUSKIE can 
Carry precious Cargo inside, bulk cargo outside. 


Built by the people who pioneered turbine 
powered helicopters, the HUSKIE, already on 
duty with the Air Force all over the world, has 
the reliability, capacity, and versatility to be- 
come the vital link in the chain of missile 
site support. 


fore 


ploneers in turbine powered helicopters 7 
THE KAMAN AIRCRAFT CORPORATIO e BLOOMFIELD, CONN. 
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AERONAUTICAL ENGINEERING 


tS 


AREA-RULED fuselage of the Bell D-188A Mach 2 V/STOL tactical fighter is shown in cutaway mockup built by Bell. Note the vari- 


able wedge that separates the inlets of the two General Electric J85-5s housed in the right wing tip nacelle, 


Bell Reveals D-188A V/STOL Details 





D-188A engine nacelles in VTOL flight regime translate forward about 10 in. to create 
secondary engine inlets for improved efficiency. Wing tip nacelles rotate from horizontal to 
10 deg. beyond vertical as required for forward flight propulsion, vertical thrust or braking 
action. Rotation of nacelles toward horizontal closes secondary air inlets. 
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ALUMINUM plates capable of quick assembly could form the landing pad for tactically 
dispersed D-188As. Box at right in artist's concept contained transponder unit that, when 
interrogated by the fighter’s radar, gives location and identification of the landing sit« 
Series of truck-towed wheels seen in the background hold fuel. Bell found that common 
sod or sand, treated with resin compounds, could serve as a D-188A launching pad. 
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By David H. Hoffman 


Buffalo, N. Y.—Development of the 
Bell D-ISSA Mach 2 V/STOL tactical 
fighter ried ~bevond full mockup 
1 S17 million government- 
company investment, now hinges on 
Bell's success in reviving military in- 
terest in the aircraft 

Evolving from an industry compcti- 
tion to design a deck-ready interceptor 
for Navv and a former Air Force re- 
quirement for a V/STOL fighter- 
bomber AW Mar 14, p 29 " the 
D-1IS8A project, Bell believes, nuld 
produce an operational evaluation air- 


ift in 18 to 20 months 


stag 1! 


maintains that this evaluation 
mec sens 1 prototype, would 
ill rival VTOL designs in 
Powcred by eight Gen- 
( ectric [85-5 turbojets developing 
i total thrust of 25.600 Ib. on takeoff, 
the D-I88A could 
¢ Climb at least 60,000 fpm. at sea 
“at 
@ Cruise 600 naut. mi. and return while 
holding Mach .9 at about 35,000 ft 
® Accelerate from Mach 1 to Mach 2 
in under 2 min. at about 35,000 ft 
@ Have a Mach .9 ferry range of 2,000 
naut. mi 
e Maintain Mach 2 for 340 naut. m 
on a high-speed intercept mission, then 
return from an altitude top of 60,000 
ft. at best cruise 
© Take off from a short strip, cruise 570 
naut. mi., then hold a Mach 2 dash for 
135 naut. mi. before a high altitude 
bomb drop 
Air Force and Navy have backed 
1)-188A development to the extent of 
$14.5 million, with the flow of funds 
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FRONT view of mockup shows oue of the two aft engine inlets, which incorporate variable wedges, and stubby, high-mounted D-188A wing. 
beginning in 1956 and ending in Feb- 

ruary, 1959 Io avoid dissolving its 

D-188A design team at this point, Bell 

invested another $2.5 million—a sum 

t intends to write off if no new finan 

ial encouragement is extended by th 

military 

According to Bell, Defense Depart 

nent’s decision to continue or discon 

tinue the D-188A program will decidk 

whether a supersonic VTOL fighter of 

U.S. manufacture rolls out within the 

next tw years or not until th ar! 

1970 This timetable finds som 

ubstantiatior mn urrent \ | 
thinking 

Last winter, at the insistence of Tac 
tical Air Command, Air Force ceased 
implementati m of System Develop 
ment Requirement (SDR) 12, which 

utlined the need for a Mach 2 VTOI 
fighter, and superseded it with SDR-17, 
which calls for an STOL fighter with a 
3,000 ft. takeoff capability and a range 
of several hundred miles while operat 

ng below 1,000 ft. at about Mach | A 
STOL Given Priority COCKPIT of the D-188A features a center panel with all engine instruments on its left, fire 

Department of Defense, meanwhilk control and navigation readouts on its right and radar display at its center. All operating 
shifted the funds allocated to the controls are on side panels and « Vertical reading engine performance gages on 
VTOL fighter to the STOL aircraft lower left instrument panel show xhaust gas temperature and oil pressure of all 
ind indicated that these might be in eight engines. Aircraft silhouette j c is a cruise and center of gravity control instru- 
creased. In the light of these reshaped ment that reacts to cach power set to show fuel remaining, center of gravity location 
requirements, TAC headquarters cx- and remaining range capability. 


uae 











PRESSURE pattern generated by various powerplant configurations is shown al black arrows indicating the degree of lift or 
suction on VTOL platforms. When jet exhaust is ejected from one centrally posit tlet (left), air is entrained or pulled in from the 


outside to create a suction effect on takeoff. Center diagram shows ideal situat sing tip-mounted powerplants and no entrain- 


ment. Drawing at right outlines D-188A pressure pattern in actual practice wit tion effects resulting from fuselage overhang. 
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LLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q 








GAD TURBINE 


Civil aircraft 


Over one thousand Civil Aircraft powered by Rolls-Royce 
gas turbines have been ordered by 
commercial operators. 


hours overhaul life 


The 3,000 hour overhaul life of the Rolis-Royce Dart prop-jet is the 


highest ever approved for any aero engine 


hours experience 


Rolls-Royce gas turbines have flown over 14 million hours 
in commercial service. This total is increasing at 
the rate of 5 million hours per year. 
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Insulation news from Johns-Manville 





Now Min-K° 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


ulating material devs loped 
Manville, now has an added 
Min-K is a new concept in 

he higher it flies, the better it 
onductivity drops as 

Its superior per- 

hundreds of opera- 


ffers many special advan- 
s the ideal wav to lower 


type c ¢ an test performance without 


pe 


tage 
prot 
the expense of special tooling. The flexible blankets 
lend themsel\ o bonding, lamination with rein- 
s and as a compo- 


forced plastic i 
nent of insulation systems. Further, Min-K can be 
tailor-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available in 14>” 

tapes for spiral winding on a duct or pipe 
ise of the added quality of flexibility, Min-K’s 


au 


nig sulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manville, Box 14, 
New York 16, New York. In Canada: Port Credit, 
Ontario. Cable address: Johnmanvil 
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BULLPUP missile in firing position on one of the dual armament trapezes installed in the 
D-188A's bomb bay. Hydraulically operated trapezes can hold two Bullpups or three Sid 


— =-—_ 


aT it ‘ 1 Wit ee 


winders or combinations of these with gravity drop weapons. 


THRUST diverter valve in aft engine pair permits straight-line efflux for forward flig 
directs exhaust downward for vertical takeoff and landing maneuvers. Note the fixed vert 


VERTICAL FLIGHT PosiT 


position of forward lift engines in the drawing at left. 


pects STOL aircraft to be on hand in 
quadron strength about 1965, with 
V TOL fighters to follow sometime after 
1970. In the interim, DOD intends to 
keep some VTOL “study money” cir- 
culating in the industry 

Bell, on the other hand, suggests that 
its D-I88A could be “carried along” 
is part of the STOL development pro 
gram at an additional cost of only about 
5%. Should the military follow this 
ipproach, development of a supersonic 
VTOL fighter could proceed in orderly 
steps, capitalizing on work done to 
date, Bell explains 

Specifically, the company is urging 
Air Force to back the building of 10 
D-188As to be used for operational 
evaluation and to allot funds for a 
continuing VTOL research program 
that would include an engine-airframe 
matching study. Using existing hard 
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ware and state-of-the-art syst 
10 D-1SS8As, according to Bel 
be rolled out within 30 month 
contract go-ahead 

Chances that the Air Force 
dorse the entire substance of Be 
ommendation appear slim, althoug 
company reports that some en 
ment was extended on Sept. 12 | 
lrank Everest, TAC’s command 
lowing a Bell briefing, Everest a; 
for the first timve—that the D-185 
sign concept appeared feasib! 
though, in his opinion, the STO! 
craft should command a highe: 
ctarv priority 

Also enhancing Bell’s prospx 
obtaining new funds for the D 
is the fact that Air Force ha 
rescinded SDR-12, its original 1 
ment for a VTOL fighter. A 
has, on the other hand, 


How to 
doubie 


performance 
of your 
magnetic 
tape 
recorders 


Now you can record 125-ke data 
at 30 ips instead of 60 on most 
existing data recorders. How? 
By using the new Ampex FR-600 
for playback. New record/play- 
back capability in the FR-600 
saves previous equipment from 
obsolescence with some added 
benefits of its own—for example, 
recording 500 kc at 120 ips. 


Your curiosity whetted? Write: 


AMPEX 


AMPEX DATA PRODUCTS COMPANY 


Box 5000 Redwood City, California 
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D-188A Specifications 
Airframe 
Gross weight 23,917 Ib. 
Empty weight 13,791 Ib. 
Fuel capacity, sea level, standard 
day , 9,840 Ib. 
Useful load 10,126 Ib. 
Design thrust/weight ratio 1.03 to I 
Wing span 23 ft. 9 in. 
Height over tail ba 12 ft. 9 in. 
Wing area 194 sq. ft. 
Wing aspect ratio...... 2.42 
Fuselage length 62 ft. 
Engines 

Fight GE J85-5s: 

J85-5 thrust with afterburner. 3,850 Ib. 

J85-5 thrust without after- 

burner ... 2,500 bb. 

J85-5 basic weight 

J85-5 lift engine thrust... .2, 

J85-5 lift engine weight 350 Ib. 











SDR-17 to Specific Operational R« 
quirement (SOR) status, thus bringing 
it into the short-term planning picture 
Short-term planning involves systems 
“which can be met within present tech- 
nical capabilities and placed in carh 
preduction.” 

In September, Air Research and De- 
velopment Command requested Ai 
Force to clarify how SDR-12 and SOR- 
183 (the old SDR-17) would intermesh 


for planning purposes. 


Design Features 


Up to now a highly classified project 
t the Bell Acrosvstems Co. plant here, 
the basic D-188A design incorporates 
¢ Fight conventional J85-5 turbojets— 
two lving horizontally and parallel in 
the rear fusclage, two in nacelles at 
tached to cach wing tip and two 
mounted vertically just aft of the cock 
pit 

All except the forward engine: 
which furnish lifting thrust only, are 
equipped with afterburners. During 
VTOL operation, a mechanical lockout 
prevents ignition of the aft engine after 
burners regardless of throttle position. 
e Wing tip nacelles that rotate from 
horizontal to 10 deg. beyond vertical 
as required for forward flight propul- 
sion, vertical thrust or braking action 
In the vertical position, nacelle inlet 
housings translate upward about 10 in., 
furnishing the engines with two inlets 
to improve VTOL efficiency. Rotation 
f the nacelles toward horizontal closes 
the secondary air inlets. 
® Reaction control system for use dur- 
ng VTOL and transition flight phases 
lo control roll and yaw, compressor 
bleed air from each engine pair is chan 
neled to four variable-exit nozzles, then 
cjécted through one of six outflow ports 
to achieve a reaction in the opposit 
direction. Pitch is controlled solely by 
modulating the thrust output of the 


AVIATION WEEK, December 5, 1960 


a 
22,000 g S shock have been successfully 
applied to this plastic replica mirror at Singer-Bridgeport. 
Here an engineering physicist in the optics lab inspects 
test sample. These Singer plastic mirrors, called Repli-Kote, 
are an important contribution to the state of the optics art, 
providing a fast, economical method of duplicating 
polished glass mirrors from epoxy resins. Currently work 
is going forward in replica optics under Frankford 
Arsenal research and development contract. 
Today Singer-Bridgeport's skills in precision 
machining and exacting assembly work are at the 
service of the Military. Anti-submarine devices, bomb 
rack assemblies are now in production. 
Industry, too, depends on Singer-Bridgeport as a partner, 
not just a vendor, in engineering and producing electronic 
and electro-mechanical systems and components. 
Singer-Bridgeport’s comprehensive capabilities 
are detailed in a new illustrated brochure, 
yours for the asking. we 


Sincer® 


SINGER-BRIDGEPORT 


A DIVISION OF Tr NGER MANUFACTURING COMPANY 
915 Pembroke Street Bridgeport 8. Conn 


‘ THE SINGER MANUFACTURING COMPANY 
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It's dynamic accuracy that counts: In truth, several 
firms make precision acceleration switches. But accu- 
racy, like reliability, is a term with shades of definition. 
Some switches are accurate in the lab or on the test 
bench. That is, they provide static accuracy. Donner 
acceleration switches give you accuracy where it counts, 
on the operational missile. They are dynamically accu- 
rate. 


Look at the graph above. Under static conditions, switch 
“A” with a better switching response, might be desir- 
able. But suppose the missile were experiencing a 10 g 
vibration of a high frequency nature and proper thrust 
cutoff depended on detecting a 2 g switch point. Switch 
“B” would eliminate the problems of early switching, 
but introduce intolerable phase shift which in turn 
would make the switch “see” the event after it actually 
occurred. In other words, under the dynamic conditions 
of missile and aircraft flight, it is absolutely necessary 
to know when an event occurred rather than precisely 
where it occurred. Frequency response becomes a more 
important consideration than switch accuracy. 


Heavily damped, with a high natural frequency, Donner 
acceleration switches have low phase shift providing the 
transient response necessary to follow rocket engine 





operation and perform their 
task with meaningful accuracy. 


Donner Acceleration Switches are Flexible 

Because of the inherent flexibility of Donner’s basic 
accelerometer servo system and associated electronics, 
Donner acceleration switches will satisfy virtually any 
requirement. 


Features include multiple switch points, any specified 
damping ratio, built-in time delays to overcome initial 
transients or delayed output, memory damping, and 
total programming capacity. 
Six Page Brochure on Request~For complete tech- 
nical information, write for our new brochure: Accel- 
eration Switches for Accurate Determination of Thrust 


Termination in Missile and Satellite Vehicles. Please 
address Dept. 09. 
SCIENTIFIC 


DONNER conrany 


A Subsidiary of Systron-Donner Corporation 
x» CONCORD, CALIFORNIA «+ MUlberry 2-6161 


@ Challenging career opportunities available for engineers and scientists. 





forward and aft engine pairs during largely by spoiling wing cfh this instance, the fighter functions as an 
VTOL maneuvers. respond. Stick and rudd STOL aircraft and the pilot employs a 
e Area-ruled fuselage and thin, high- position the reaction cont tem somewhat different takeoff procedure, 
mounted wings with a span of 23 ft. through this linkage initiating his ground roll with nacelles 
9 in. and no sweepback An emergency shutdown horizontal and thrust diverter valve 

l'o control the streamlined D-188A tem connects the eight D-| open to obtain maximum accelerating 
platform as it rose vertically from a Tees in ym opp force. 
landing pad, a pilot probably would f, during VTO operation, t : 
omaha this ty al mee procedure: of one engine falls eye Takeoff Technique 

Preliminary checklist complete, he this system shuts down th fun Then, just prior to lift-off, he ro- 
would rotate the plane's nacelles to ver- tioning engine and its pair tates the nacelles slightly and positions 
tical position and run the four wing tip sulting loss of power woul the thrust diverter to direct aft engine 
cugines to full afterburner power. The lircraft to settle in. But exhaust downward. This couples a ver 
vilot then would activate the reaction tion control air is bled from | tical thrust component with aerody- 
control system, ignite the forward lift fuselage and lift engines thr namic lift to induce rapid takeoff 
engines and position a “sugar scoop’ mon manifolds, no loss of As envisioned by Bell, ideal D-188A 
thrust diverter in the aft engine pair be experienced. Not m utilization within a tactical theater in- 
all by throwing a two-way switch from of total engine power can volves a central base surrounded by 
“level flight” to “VTO” mode. off by the reaction control it hardened dispersal sites. These, in turn, 

Automatically, action of the fast one time, according to Bell would be ringed by “austerely hard 
moving thrust diverter is delayed and If the D-188A has access t rt ened” individual reaction sites, all well 


synchronized to the build-up of power runway, its range and payloa li- camouflaged. At an early alert stage, 


in the forward engine When this ties can be extended significant n D-188As would deploy outward. Burn- 


valve is allowed to “close,” the thrust 
of all eight engines is directed down- 
ward 

Mounted side-by-side near the pilot's 
left hand are two throttle levers. The 
four fuselage engines are controlled by 
the inboard throttle; the four nacelle 
engines by the outboard. 

Vhen the inboard throttle is ad- 
vanced and the full output of the 
fuselage engines is added to that of the 
wing tip powerplants, the D-1I55A 
breaks ground. Maximum power ap- 
plication results in an over-all thrust/ 
weight ratio of about 1.03 to 1 and a 
vertical rise rate of 3 to 5 fps 

At this point, the pilot experiences 
ilmost no lag between throttle move 
ment and engine response He must, 
however, manipulate the inboard 
throttle delicately, for thrust output of 
the typical turbojet varies sharply near 
100% power 


Transition Sequence 


At an altitude determined by ad- 
jacent terrain and by wind and weather 
conditions, the pilot initiates transition 
to level flight by momentarily lowering 
the aircraft's nose to gain forward fly- 
ing speed. Simultaneously, he gradu- 
illy rotates the nacelles toward hori- 
zontal by applying thumb pressure to 
1 spring-loaded switch on top of the 
fuselage engine throttle. 

l'ransition complete, the forward lift 
engines are shut down, the thrust di- 
verter repositioned to allow straight- 
line flow of aft engine exhaust, and the 
reaction control system deactivated 

Simple bellcrank assemblies connect 


the reaction control nozzles with the French Test Dassault Etenderd I1VM on Carrier 


hydraulically actuated aerodynamic con ; : 
trol surfaces of the D-I88A. Even when Dassault Etendard TVM is evaluated on the new French carrier Clemenceau. The strike 


low forward flying speed renders acro- fighter-interceptor is powered by a Snecma Atar 5 turbojet developing 9,700 Ib. thrust. 
dynamic control ineftective, the plane's Normal gross weight is 18,000 Ib. Hydraulically operated leading-edge flaps can be fixed at 
ill-movable vertical and horizontal 15-deg. or 30-deg. position. The tw ose radar houses radar units one above the other, 
stabilizers and its spoiler-slot deflectors one being the transmitter unit and | ther the receiving equipment. Dassault Aida radar 
which control roll in place of ailerons _ is designed for over-water operation. Buddy-system of in-flight refueling is being developed. 
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CAPABILITIES FOR DEFENSE... 





UNDERSEA 
‘WARFARE: 


Undersea Detection and Weapon Systems m= 
Acoustic Guidance Systems # Propulsion 
Systems = Sonar » Navigation and Control 
Systems « Underwater Range and Oceano- 
graphic Research Equipment # Subsystems 
for Polaris Launching » Undersea Vehicles 


The ocean depths—hidden, mysterious, uncon- 
quered: an arena where America's fighting 
strength must be superior. Westinghouse is help- 
ing to meet this challenge. 


For example, one of the most important new ASW 
systems is ASTOR—fast, silent, deadly—a true 
underwater guided missile. This system, now in 
advanced development for the Navy, is one of 
many Westinghouse accomplishments for U. S. 
underseas strength. It typifies the advanced work 
that for nearly 20 years has characterized West- 
inghouse Electric Corporation’s Ordnance De- 
partment at Baltimore. You can be sure... if it's 


- Westinghouse 








With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait — they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 


66 
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Some ideas 
just won't wait 


intellectually invigorating environment and rewards 
offered by Northrop’s current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 


us a card today 
Northrop 


with your name, 
address, and area 
of special interest, Northrop Corporation, Box 1525, Beverly Hills, California 





ing fuel carried in jettisonable wing 
tanks, the fighters would touch down at 
their secluded sites ready to depart on a 
combat mission. 

As the degree of D-188A dispersal is 
increased, the cost of operating the air- 
craft climbs sharply, for fuel, ammuni- 
tion and a modest amount of ground 
support equipment must be preposi- 
tioned at the dispersal sites to ensure 
restrike capability 

But restrike capability, Bell main 
tains, transforms the D-158A into a far 
more lethal—and, in the long run, eco- 
nomic—weapon system. About $1 bil- 
lion, for example, would buy 4.7 
D-188A wings and pay their operational 
ind maintenance costs for a year. If de 
prived of restrike capability and oper- 
ited from a central base, these could 
strike, and presumably destroy, about 
325 potential targets 

Only 3.4 dispersed wings could be 
had for the same $1 billion. But sec 
ond strike capability would so multiply 
their effectiveness that these could de 
strov 325 potential targets, explains 
Bell 

Onginal D-188A_ design concept 
called for a thoroughly integrated 
weapon system with a maximum speed 
of Mach 2.3 to fulfill the requirements 
of SDR-12. Under an agreement with 
Bell, the Convair Division of General 
Dynamics was scheduled to be prime 
contractor (AW Feb. 9, 1959, p. 28). 

This partnership lost substance, how- 
ever, when Air Force shifted its support 
to larger, longer ranged STOL aircraft 
Bell, as an aftermath, backed off from 
the Maeh 2.3 weapon system to the 
plane it now seeks to sell to the mili 
tarv—a Mach 2 evaluation aircraft that 
would use on-the-shelf hardware and 
production engines 


Thrust/Weight Ratio 


The D-188A’s unusual powerplant 
mfiguration illustrates several kev 
problems faced bv designers working 
within the state-of-the-art on high per- 
formance VTOL aircraft. Of these, en- 
gine thrust/weight ratio universally is 
inked number one in importance 
Today, relatively small turbojets su 
the JS85 offer the highest thrust 
vailable to the industn 
Not until 1965, Bell pr 
non-afterburning 
ratios of 10 to 1. Lift engine 
mav climb a high as 15 to 1 dur 
ng the next five vears, but the thrust 
that they generate only is valuable dur 
ng VTOL maneuvers 
By mtrast, a total thrust/weight 
ratio in the magnitude of 12 to 1 would 
1 70,000 Ib. gross weight 
carrving half its own 
weight in fuel. A_ significantly lower 
ratio, according to Bell, would drain ef 
from the weapon system by 
limiting its range and payload 


h 


weight rat 
ibout 8 to | 


1} 
wil engines 


he required by 
fighter-bomber 


fectivenes 
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By placing all powerplants 
D-188A’s extremities, Bell foun 
it could take fullest advantag« 


ratio offered by the J85-5; about 


8 to 1. Thus the fighter’s 
gravity (CG)—where, pound fo: 
load least upsets balance—is 
Ihe result is a bomb bay bi 
the plane’s CG and spaciou 
to hold a spare J85 

Design also eliminates much 
weighty ducting ordinarily fou 
fighter’s fuselage, thereby 
over-all thrust/weight ratio. Of 
or greater importance are the 
under-aircraft pressure patter 
form when the D-188A operat 
VTOL flight regime 


More Powerful J85-5 

In giving the D-188A’s expx 
formance, Bell is banking on 
what more powerful version 
J85-5 than those that have earn 
ings to date. That such engin« 
forthcoming is 
Electric static tests, which indi 
substantial growth potential is i 
in the compact J85 powerplant 

For example, an afterburning 


rated at 3.850 Ib. thrust recent! 


duced more than 4,000 Ib. thrust 
the manufacturer's qualificati 
gram. “Dry” output of the 
rated at 2,500 Ib. thrust, was | 
to 2.600 Ib 

Total engine thrust output 


the maximum gross weight of a \ 


aircraft with absolute finality, { 
definition, the VTOL platform 
break ground while aerodynami 
iré ZcTo 


Vehicle” and the X-14, twe 


VTOLs designed and flight test 
Bell, has convinced the compan 


conventional turbojets are well 


for both vertical takeoffs and f 
upersonic missions imposed 
VTOL fighter-bomber 
lo design new turbofan 
gines for VTOLs merely beca 
powerplants offer improved spe 
msumption probably is unn 
Jame 4. O'Malley, Ir.. Bell's 
chief engineer, has reported 
ling to O'Malley, is be 
maat possi | 
urbofan’s 10 bet 
in be matched by a - 
n ti hrust output of 
ov na VTOI 
\ thrust increase in this 1 
1 VTOL. aircraft 
f its gross weight in us 
25% of its weight in cruise 


if) 


tend its cruising radius 

resort to radically changed por 

O'Malley maintains, adding 

1ugmentation of takeoff thrust | 

ipproximately 40% mor 

in most svstems 
“For this reason,” 


supported by G 


Work with the “Air 


reports O'M 


NOW OPERATIONAL: 


Weather-sounding 
rockets carrying 
R/M Pyrotex® 
motor-tube liners 


Motor-tube liners for new weather- 
sounding rockets are R/M Pyrotex 
asbestos-phenelic tubes. These liners 
withstand a direct rocket blast for 
periods up to 90 seconds. A 


High ablation-resistance, good thermal 
insulation, high strength-to-weight ra- 
tio—all resulting from the unique R/M 
blend of phenolic resins and extra-long 
spinning-grade asbestos fibers — make 
choice of R/M Pyrotex materials clear 
for this and many other high-tempera- 
ture applications. 


Test R/M materials without tooling 
costs. We can supply your testing pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone — no charge for tooling. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, nose cones, etc.? Phone, 
wire or write your requirements. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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100,000 POUND FORCE MB VIBRATION EXCITER 
basic engineering completed...ready for customer order 





The Mode! EL 10,000 exciter is another 
in o@ continuing list of MB firsts 
the environmental testing field. Among 
these are the now well known Seminars 
in Complex Vibration Practice, the new 
line of Hydraulic Shaker Systems, and 
most recently, the new MB Automatic 
Spectrum Equalizer 


In AGINE being able to test completed assemblies — such as the astronaut 
Mercury capsule, for example — at accelerations exceeding 30 g's! 

That’s what environmental test engineers will soon be capable of doing 
with MB’s new Model EL 10,000 — the world’s largest electrodynamic 
vibration exciter now ready for production. 

Capable of force outputs to 100,000 pounds, the massive new EL 10,000 has 
a range of 5 to 1300 cps full force and can be driven to 100 g acceleration. 

It stands approximately ten feet high, fourteen feet wide and will 

weigh an estimated 35 tons. 

MB’s new EL 10,000 exciter is another in a long list of firsts 

still another reason why engineers everywhere recognize that the important 
advances in environmental testing come from MB. 


MB ELECTRONICS 


A DIVIGION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn. 





“we favor the use of a short-term take- 
off rating of about two minutes, taking 
maximum advantage of any overspeed 
or over-temperature capability the en- 
gine may possess.” One desirable way 
to boost performance during the brief 
transition from takeoff to forward flight 
is through the use of temporary thrust 
augmentation devices such as water in- 
jection, he explains 


Other Problems Solved 

Although engineers still wrestle with 
the overriding problem of engine and 
aircraft thrust/weight ratio, several 
other VPOL problems, almost equall 
baffling a few years ago, have been 
solved by Bell. These revolve about 
the temperatures and the pressure pat- 
terns generated by jet engine exhaust 
directed downward and the erosive ef 
fect of the efflux on launching pads 

After more than 1,700 test runs with 
a jet test stand, Bell concluded that 
common emericrete brick could with 
stand the 3,000F temperatures pro 
duced by the afterburning J§5-5s on the 
D-188A's wing tips for long periods 
of sustained operation. Moreover, Bell 
found that common sod or sand, when 
treated with one of several resin com- 
pounds, could serve as a D-1S8A 
launching pad. If small aluminum 
blast plates, just large enough to shicld 
the area of direct exhaust impingement, 
were placed on the treated sand, no 
deterioration occurred even though 
Bell's testing simulated hundreds of 
D-188A takeoffs 

In considering the crosive effects of 
the D-ISSA jet exhaust, Bell believes 
the speed with which the aircraft can 
become airborne is of paramount im 
portance Thus O'Malley explains 
“The D-188A is capable of starting its 
engines and performing all preflight 
checks prior to any impingement cx 
cept from the forward fusclage, non 
ifterburning engines. As the engines 
we rotated, the airplane is ready for 
takeoff and will start into vertical ascent 
within two seconds of the time after 
burning power is applied.” Total time 
or the aircraft to reach 50 ft. is about 

min 

With the same test rig, Bell simu 
lated the temperatures likely to result 
in the area surrounding a D-188A run 
ning up at full powc. just prior to take 
of 

In general, it found that d spite 
the 3,000F temperature of the wing tip 
exhausts, radial temperatures taken at 
ground level did not exceed 300F be 
vond a 20 ft. radius 

Temperatures measured 80 in. above 
the ground held below 100F outside 
this radius. Thus Bell concluded that 
high velocities and high temperatures 
would not exist at the points where jet 
exhaust struck the ground under the 
aircraft 
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Now for the first time Perkins 
offers a complete line of stock 
spiral bevel gears with preci- 
sion quality to help you get 
maximum savings in tooling 
expense and gear cost. When 
you're planning for spiral bevel 
gears gn your requirements 
around this Perkins 

stock line... 

it can pay 

you well. 


Perkins stock spiral bevel 
gears have soft bores and may 
be reworked to a maximum 
diameter. The gears are 
matched in pairs and lapped 
together after hardening for 
smooth running. In many 
cases these gears are available 
in left and right hand drives. 
This new line of stock gears 
includes the most commonly 
used ratios and sizes prop: 
tioned according to the 
Gleason Spiral Bevel Gear 


TY 
m\' Tn, 


AVAILABLE ON 
REQUEST: 


This new folder 
includes all standard 
specifications of 
Perkins complete 
line of stock spiral 
bevel gears. Write 
for folder No. 7H. 


MACHINE AND GEAR CO. 
WEST SPRINGFIELD, MASS., U.S.A. 





listed master catalog 


re) 
3 
H 
a 
al 
e 
- 
3 
H 
w 
t 
co 
a 
a 
£ 
oo 
<4 
ao 
- 
° 


tion lead time at Rocketdyne. 


Computer 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4 


Kee 


cost 6 


Behind the thundering 
gines, a significant reducti 
ica’s missiles has been quiet 
engineering skill and efficic 
possible to power two missiles 

Rocketdyne, the pioneer 
power for America’s long ra 
power for outer space. In est 
ership, Rocketdyne developed 
every level of operation, fror 
ing. The result is outstandi: 
lowest possible cost. 

In data processing alon 
engineers hundreds of hours 
and have contributed to a 
engine costs for the Air For 
tions network links test sta: 
Missouri, Texas and Califor: 


status of every program—whether 


are in short supply, how the 


Through research, engin: 


Rocketdyne is constantly at w 
performance and develop new 


the same time to reduce costs 


ping 
2 
‘ space 


down to earth 


ance of Rocketdyne’s en- 
the cost of power for Amer- 
hieved. Today, Rocketdyne 
roduction methods make it 
for the cost of one in 1957. 

cket science, was first with 
ballistic missiles —first with 
shing this technological lead- 
ew management concepts at 
rly design through final test- 
hnical achievement at the 


ed techniques are saving 
«perimentation and testing 
vercent reduction in Atlas 
ntracompany communica- 
d research laboratories in 
ves management the daily 
it’s on schedule, what parts 
duction line is perfornfing. 
ring, and management, 
rk not only to increase thrust 
ypulsion techniques, but at 


slong the line. 


25 of America’s 28 successful satellites and space probes have been 
launched by Rocketdyne engines 
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WEST GERMAN industry received its initial boost toward post-World War II activity when it received production rights for France's 


Fouga Magister trainer. Here, fuselage assemblies made by Messerschmitt are being mated with wing and tail sections built by Heinkel. 


German Industry Studies Mach 3 VTOL 


By Cecil Brownlow be followed in the evolution, develop 
ment and production of the VTOI 
t insport 
With the s¢ 
, role 


t trengthening its rok 


German 
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looking 


Bonn—W est 


search planners, 
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conventional, licensed-produ 
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support fighter as a* succe I he VTOI 

Fiat G. 91 are now being 1 in heed F-104G all-weather intercept 

cooperative effort by Germai nd fighter bomber, the G. 91 and tl 
it Britais i atlas Transall transport 
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designs to replace the Lock 
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irch and development level 
helped West Germany bridge th 
cated by Il technological vear 
between the end of World War II 
when, at NATO and 


industry 


Twa ct 
po on 


45 and 195¢ 
urging, its began to 
igain as an entity 
for the moment at least, 
thought of completely sever 
|. German planners are still 
: heavily upon U. S. experience, 
ring to jump research and devel 
nt pitfalls that have been traversed 
rather than remaining forever 
«hind by insisting 


uffering every jolt as some other 


upon pct- 


nations have done 

horizontal-takeoff Mach 3 
V TOL, for instance, the Messerschmitt 
Heinkel-Bélkow design group has 
ked closely with a number of U. § 
ncluding Boeing, Lockheed and 
nd is willing to work with 

they have anything to offer 
isked Bell 
\crosystems Co. to contribute its design 
xperience from the supersonic Bell 
D-1 SSA e p. 54), which has reached 
the mockup before the flow of 


tfcam ilso recentls 


stage 
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U.S. Air Force development funds was 
halted in early 1959. The variable 
sweep concepts for high-speed VTOL 
vehicles evolved by National Acronau- 
tics and Space Administration's Langley 
Research Center (AW Apr. 4, p. 32 
have been extensively reviewed 

In preparing its entrant for the 
NATO competition, the group has 
reviewed well over 100 VTOL designs 
ind concepts 

In another effort to move fast, the 
group hopes to adopt USAF’s “Make 
or Buy” principle, extending it beyond 
national borders, and it is planning 
the aircraft as a whole around the 
weapon system con ept 

For an autopilot—as an example of 
the scope of its “Make or Buy” concept 

the group is evaluating units from five 
compames representing three nations, 
including the U. S.’s Minneapolis- 
Honevwell, Lear, Inc. and Perkin-Elmer 

Dr. Robert Lusser, technical direc- 
tor of the group housed in a section of 
Munich's Lane. So Deutsche Museum, 
worked for Messerschmitt before and 
during World War II on such projects 
is the Me-109, then moved to the U.S 
to conduct research work at the Navy's 
missile center at Pt. Mugu, Calif., and 
later at the Army Ballistic Missile 
Agency in Huntsville, Ala. Approxi- 
mately two years ago, with U. S. bless- 
ing and as an American citizen, he re- 
turned to Germany to head the Mach 
3 design team 


Breaching the Gap 

Original design work in Germany 
plus its growing industry do not neces- 
sarily mean an end to major aircraft 
procurement elsewhere. The air force 
[raining Command is anxious for an 
tircraft to breach the gap between the 
Magister primary trainer and Lock- 
heed’s T-33 basic trainer on the one 
hand and the G. 91 and F-104 on the 
ither 

Present planning, for example, calls 
for pilots to move directly ed the 
Magister to the G. 9l—a large step. 
1-33 instructors who receive student 
jlots trained on the French aircraft 
alreads complain that the cadets have 
lificulty transitioning because the 
Fouga too easv’”’ to fly and instills 
i false sense of “jet-experience” conh- 
ence. The instructors, strangely, prefer 
students coming to them from North 
American’s World War II T-6 traimers 
who have never flown a jet before step- 
ping into the cockpit of a T-33. 

One possibility being considered to 
fill the gap between the Magister and 
the G. 91l—if money can be found—is 
the Cessna T-37. So long as the supply 
holds out, the air force will select only 
casoned operational jet pilots for F-104 
training 

The air force also has obtained rights 
from Sikorsky Aircraft Division of 
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GERMAN air force instructor pilot 
aircraft, are now being trained on 
train the more than 1,000 pilots n 
bomber to be built for the air force 


HEAVY TOOL industry also is makin 


press above is being used to stamp out 


uss heen ss ae ate es a 
vith a minimum of 250 hr. on operational jet 
ter versions of the F-104. They, in tum, will 

man the all-weather F-104G interceptor-fighter 


r license in West European factories. 





rapid comeback in West Germany. Hydraulic 
for the Fouga Magister and Fiat G.91. 
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CEC makes 
them precise... 


Type 4-312A Pressure Transducer 


Type 4-313A Pressure Transducer 


Versatility makes 
them popular wt cies tae Ade 


For adaptability in pressure measuroment, there’s no 
equal to the pair of unbonded strain-;jage instruments 
pictured here actual size..With adapters they can be. flush- 
mounted ... chamber- mounted ... water-cooled ... water- proofed. 

A workhorse with a thousand uses, Type 4-313A is available in 
absolute and gage models that measure pressures from 100 to 5000 psi 
in a temperature range of —100°F. to +300°F.— with superior perform- 
ance in shock and vibration environments. The unit mates with a 
4-008 chamber-type adapter as well as with an adapter for use in 
closed-line pressure measurements. 

Type 4-312A, available in absolute, gage and differential models, 
is a general purpose transducer particularly suited to aerodynamic pres- 
sure studies. It operates in a range of 10 to 150 psi in gage, absolute and 
unidirectional models and from +5 to +50 psi in differential models. 
Used with a 4-001 adapter, it is ideal for closed-line applications. 


Call or write for complete information. Ask for Bulletin CEC 1541-X3, Type 
4-313A; Bulletin CEC 1540-X3, Type 4-312A; Bulletin CEC 1558-X3, Adapters, 


CONSOLIDATED ELECTRODYNAMICS / pasader 


Belle Howell 


United Aircraft Corp. for the Bremen 
firm of Weser Flugzeugbau to build two 
German prototypes of the turbine- 
powered version of the S-64 Flying 
Crane. If the two vehicles meet Ger 
man expectations, others probably will 
be built here under license for use bs 
the air force as personnel transports and 
cargo carriers. Production also may later 
be extended to turn out S-64s for Army 
and Navy use 

German officials have made studies of 
the S-64 powered by a twin-turbine in 
stallation of Pratt & Whitney JFTD 
12A-1 powerplants of 4,050 shp. cach 
and by two and three-engine clusters of 
an advanced version of General Elec 
tric’s T64 with 2,850 shp. cach. Which 
ever engine is chosen, the German gov 
ernment probably will purchase it 
directly from the primary source rather 
than asking for license rights 


Missile Production 


Although working within the NATO 
framework on production of missiles 
ind components in the smaller siz 
range—the air-to-air Sidewinder and the 
Hawk low-altitude anti-aircraft missil 
West Germany, now ipparenth has 
no plans to get involved with the de 
clopment f larger vehicles of this sort 

Dr. Theodor Beneck hief of West 
German air force research and develop 

i that, for the present wi 
quirements of our own in this 
only following NATO 

We do not go out 


need these and the 


World War Il 

if experience wa 

ea, but now the U. § 

Kingdom iff id 
ve are following cu 


tablishing an Institute for 

Flight within the civilian-run 

,crman Research Institute at Muhl 

Ruhr ihe institute. Beneck 

should be compared in size and 

ype with a National Acronautics and 

Space Administration laboratory rather 
than with NASA itself 

After research in biomedical and 

ther felds, working in collaboration 

NASA, the institute will deter 

nine if it can make “some special con 

tribution to the Western space pro 


he West German government, how 
h 


gram 

But, thus far, most of West Ger 
many s effort has gone into manned air- 
d Dr. Benecke says the air force 
ndustry have moved almost hand- 
in-hand in three progressive steps since 

both were resurrected in early 1956 
In the first step, former Luftwaffe 
pilots, retrained by U. S. Air Force 
instructors, began flying aging U. S 
equipment, notably the Republic F-84 
erics. At the same time, industrn began 








Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 

Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


COMMUNICATIONS 
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Magnavox 


AN/ARC-SO SYSTEM 


MISSILES 
DATA HANDLING 


THE MAGNAVOX CO. ¢ DEPT. 305 © Government and Indu Division @ FORT WAYNE, IND. 
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Belle Howell 


Now, Fly Your Plane Anywhere... 
Face Any Navigating Problem with Confidence 


¥ Frequency Navigation 


Remote Area Operations 


Sle 
may 


7 = 


with the NEW SLOUTUG 





COURSE DIRECTOR 





a 


gone 
= 


CT-10 CA-14A 
COMPASS COMPUTER- 
TRANSMITTER AMPLIFIER 
For the advantages 
and specifications of 
the complete CD-4 System, 


see your ARC Dealer, 
or write for free brochure, 





The ease with which ARC’s CD-4 Course Director 
adapts itself to every area of operation adds a new 
dimension to your flying technique. 


SELECT MODE, SET TRACK, CENTER NEEDLE 


With the CD-4, you simply select the mode of opera- 
tion... VOR, ILS, ADF, or Magnetic Heading... set 
in the desired track information, and steer the plane 
to center the vertical needle. Instantaneous steer- 
ing information is then computed and continuously 
displayed on one indicator. All enroute flying, hold- 
ing, and terminal approach procedures are identical. 


NO BAENTAL GYMNASTICS 


Exacting mental calculations are no longer required. 
The CD-4 does it for you! It tells you how to inter- 
cept and maintain the desired course. Recalculation 
of headings to compensate for wind is not necessary. 
Your only requirement is to keep the needle on the 
cross pointer indicator centered. 

And...the total added weight to your aircraft is 
only 8.5 pounds. 

Engineered to the highest standards of quality, 
the ARC CD-4 Course Director assures typical ARC 
reliability wherever you fly. 


Aircratt Radio Corporation 


BOONTON. NEW JERSEY 
RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF ELECTRONIC EQUIPMENT SINCE 1928 





reacquiring its touch with the licensed 
production of the Magister trainer. 

The second step is now at hand— 
licensed production of the F-104 and 
G.91, but with each retailored to fit the 
specific requirements of the German air 
force. The “G” in F-104G, Dr. Benecke 
says proudly, “is for Germany.” 

Third step, of course, is original 
development work on the VTOL 
family, which may lead to West Ger- 
man pilots flying largely German de- 
vcloped and produced aircraft. In this 
field, Dr. Benecke emphasizes that the 
Germans plan to continue to work 
losely with France and Italy, “each 
utilizing our special talents,” and with 
British industry. The West Germans 
ind Britain already have evolved an 
igreement whereby Rolls-Royce, Ltd., 
ind MAN (Machinen Fabrik Augs- 
burg-Nuremburg) will work on the joimt 
development of an advanced power- 
plant package for the Mach 3 VTOL 

Dr. Benecke, as chairman of the 
NATO Air Committee formed to estab- 
lish future requirements, firmly believes 
in the need for three distinct VTOI 
vehicles to carry out the roles of inter- 
ception, close support and transport, 
although he admits that at least one of 
his colleagues “is not yet convinced.” 
Benecke believes that development of 
a multi-mission aircraft would result 
in an overly-complicated vehicle with, 


it best, marginal performance 
of its fields 

West German officials also hoy 
despite recent bucklings in | 
German relations on top politica 
cooperation among the technica 
can continue and improve 

As to the potential benefits, th 
particularly the cooperative pr 
now being hammered out anew { 
licensed European production 
F-104G by Germany, Belgiun 
Netherlands and now Italy (AW 
21, p. 26) 


Technical Delays 


Technical delays in the pr 
of the F-104G—which, as an 
ically sophisticated all-weath 
ceptor and fighter-bomber is in 
ways a new aircraft—and slippa; 
the performance of some of it 
nents are causing a stretchout 
production timetables. And, wit 
first German-produced F-104G 
uled to roll out by Decemb 
at the earliest, the air force 
to be well wide of its goal of 
combat jet aircraft by 1962, or 
the latest. The most optimist 
now seems to be the mid-196! 


Over-all, the Germans feel that 
F-104, which is giving its indust 


new technological lease on life, pr 
an example of what can be accom; 


by multi-national 
official Defense 
states: 

“The equipment program of NATO 
in Western Europe has so far suffered 
very much from the lack of uniformity 
in planning goals and working pro- 
cedures. The example of the F-104 
has now demonstrated the fact that, 
with some good will on the part of all 
parties concerned, it is quite possible to 
pool the various interests of the West 

uropean NATO nations and that such 
iction also produces favorable economic 
and political results.” 

Aside from the technological gains 
ichieved, the F-104 and G.91 produc- 
tion programs are giving a substantial 
conomic boost to the West German 
iviation industry as a_ whole. 

Starting from scratch in early 1956, 
ifting through records of World War 
II vintage to find capable technicians 
ind managers, the industry has built 
itself back to an estimated 14,200 
emploves—13,000 in airframe firms, 
1.200 devoted exclusively to engine 
production 

Government goal, which may well 
grow, is now tabbed at a total of 26,000 
people—20,000 airframe, 6,000 in asso- 
iated industries. 

German firms involved in F-104 pro- 
luction are the Southern Group— 
Messerschmitt, Heinkel, Dornier and 


cooperation. An 
Ministry brochure 





HOW EECo’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 


Look at these unparalleled advantages 
offered by EECo Time Code Generators! 
Frequency stability, 3 parts in 10%, based 
on extremely stable crystal oscillator. 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat- 
ing-temperature stability. Operable from 
iircraft power. Provision for external fre- 
quency standard. Human-engineered. 
Check it all out and you must choose EECo! 





NEW BOOKLET 
HELPS YOU SELECT 
PRESSURE SWITCHES 


B.F.Goodrich line of pressure switches 
incorporates novel Omega-design bellows, 
gives unmatched sensitivity and long life. 
Can respond to absolute, gage, or differ- 
ential pressures, of fuels, liquids, gases. 
Booklet lists specifications and character- 
istics; write for free copy: 


B.EGoodrich 


aviation products 


Dept. AW-12B, Akron, Ohio 


ZA-801 BCO OUTPUT (24-BIT) 
Time-of-day code output (24-hour recy 
cling) and any 2 of 8 pulse rates. %”.‘ 


ZA-803 BCD OUTPUT (20-8!T) $7.5 


ZA-810 100 PPS CODE (36-B!T) 

ZA-810-M1 IRIG TYPE C (23-BIT 2-PPS CODE) 
Day-of-year plus time-of-day. Proposed Inter- 
Range Instrumentation Group formats. ZA-810 
used by NBS on WWYV. Either model, $10,100 


ZA-602 BINARY OUTPUT (17-BIT) 
Time-of-day code output (24-hour rec) 
cling) and any 2 of 8 pulse rates. $7, 


SEND FOR TIME CODE GENERATOR FILE 301 
@ krectronic Engineering Company of California 
® 
j 





te Ana, California « Kimberly 7-5501 ¢ TWX: S$ ANA 5263 
gE 0.14 


1601 East Chestnut Avenue «+ 
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FOR HIGHER RELIABILITY IN THE 
HIGH TEMPERATURE RANGE 


MIDVAC STEELS MEET THE MOST 
CRITICAL DESIGN APPLICATIONS 


Where parts for missiles, rockets, aircraft and other jet 
age products cal! for super alloys of maximum reliability 
at temperatures of 1O00°F. and over, Midvac Steels offer 
designers new opportunities of applications. 


Midvac Steels, produced by the consumable electrode 
vacuum arc melting process have these advantages over 
conventionally produced steels 


1. Improved ingot soundness 
2. Reduced ingot segregation 
. Improved chemical homogeneity 
. Refined cast structures—less forging reduction 
necessary 
Improved cleonliness 
Gas content reduced to o minimum 
Improved workability 
improvement in room temperature properties — 
fatigue impact, transverse ductility, etc 
. Improvement in elevated temperature properties — 
hot fatigue and stress rupture 
Consistent higher quolity product —less customer 
rejections 
Midvac Steels are offered in many alloys as billets or 
forgings to meet the most critical design specifications 
Complete details on Midvac Steels, plus comparative 
analysis of leading super alloys cre available in new 
Midvac Stee! Booklet. Write for your copy to 


MIDVALE-HEPPENSTALL COMPANY 
Nicetown, Philadelphia 40, Pa. 
Subsidiary of Heppenstall Company, Pittsburgh, Po. 








Siebel—which will build 210 aircraft, 
with Messerschmitt responsible for final 
assembly and flight test; the Northern 
Group of Focke-Wulf, Hamburger 
Flugzeugbau and Wesserflug which will 
aid two Netherlands’ firms in turning 
out a total of 375 airframes, and BMW 
Triebwerkbau GmbH. which, with Bel- 
ian National FN and Fiat, will manu- 
eed under license the General Elec- 
tric J79 turbojet engine. 

Approximately 230 aircraft are in- 
aha in the licensed production of the 
Fiat G.91. Dornier, which has final 
assembly and flight test responsibility, 
will build the center fuselage section; 
Messerschmitt the forward and rear 
fuselage sections; Heinkel the wing and 
tail assemblies 

Klockner-Humbold Deutz, of Koln- 
Deutz, will build the G.91's Orpheus 
powerplant under license from Bristol 
Siddeley Engines, Ltd 

With special German requirements— 
including an emergency fuel system 
cranked into its basic design, the 
licensed model of the G.91 also has 
undergone its share of growing pains 
Rollout and first flight, however, are 
now scheduled for mid-summer 1961. 

As a major contributor to both the 
F-104 and G.91 programs and pro- 
ducer of over 60% of Germany's fighter 
planes in World War II, Messer- 
schmitt can serve, perhaps, as an index 
of the German airframe industry's 
revival 

Messerschmitt wound out World 
War II with a staff of approximately 
43,000 spread among four main plants, 
including its headquarters at Augsburg 

For five years afterward it lay dor- 
mant, stirring slightly in 1950 with the 
production of electrical sewing ma- 
chines at its Augsburg plant, 75% of 
which was destroved by Allied air raids 
during the war, and later following up 
with the manufacture of enclosed, three- 
wheel cabin scooters 


Magister Rights 


Its real emergence, however, began in 
the summer of 1956 when the Germans 
re license rights to build the Fouga 

fagister jet trainer, and Messerschmitt 
gained a major share of the production, 
as well as overhaul contracts for the air 
force’s T-6 trainers 

Fuselage, including cockpit and elec- 
tronic installation, final assembly and 
flight test of the Fouga was assigned to 
Messerschmitt. The completed fuselage, 
cut and assembled at a rebuilt Augsburg, 
was then shipped to Messerschmitt's 
Munich-Riem Airport for mating with 
the wing, empennage and nose section 
fabricated by Emst Heinkel Flugzeug- 
bau. The Turbomeca Marbore power 
plants were supplied from France 

Beginning the operation with ap 
proximately 500 employes, Messer- 
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schmitt, as G.91 and F-104 
rolled in, has slowly rebuilt its fa 
and increased its employment 
present figure of 2,300. 

The final six Fouga fuselages a1 
on the assembly line, the Ma 
blue jigs disappearing in favor 
G.91's green and the F-104's 
the final section is scheduled 
trucked to Munich-Riem before t! 
of the year 

In all, the Messerschmitt-H 
combine will have delivered a t 


‘ 


172 Magisters to the German air f 


} 


since the first assembly roll 
production line in mid-1958 
62 of the trainers were deliv 
rectly from Potez Air-Fouga in | 
tial buildup stages. 


Three Nations 


Behind the Fouga com 
and the F-104, three aircraft fr 
different nations in four years, an 
that, possibly fuselage section 
manys own Mach 3 VTOL 

“I began speaking French,” « 
duction engineer says, “now I’; 
ing to Italan. When you ret 
English should be much bette: 

One forward fuselage section 
ing cockpit, and one rear fuselas 
sembly of the G.91 already arc 
their way along the final assem 
in Augsburg behind the last six M 
ters and are scheduled to be 
to Dornier within the next two m 
for mating with their other comp 
When production is in full sw 
Dornier-Messerschmitt team h 
turn out an average of seven G 
month 

First metal was cut approximat 
year ago and, thus far, Messersch 
tool shop has turned out over 2,0 
for G.91 production. It still 
other 500 to go. The first grey j 
the F-104 also are beginning t 
from the tool shop, which, as in t! 
of the G.91, has a target of about 

How Messerschmitt will go 
future still appears to be a qu 
mark. Will it build up its own cay 
sc. that it can handle entire airfrar 
an acceptable production rate 
it meld with one or more of 
ners in the Southern Group—p 
Heinkel with which it is working 
VTOL? For the moment, no on 
to have the answer. But, und 
Messerschmitt is back on its f 
most ready to stand alone 

BMW offers a similar exam 
the engine field, where, at present 
the undisputed leader 

First turning out Rapp four-c 
water-cooled engines for World 
1ircraft, BMW _ Triebwerkbau 
sidiary of the famed automobil 
had built to a force of 70,000 by 
producing, among other things 
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3-LOBE DESIGN 


Exclusive M-D 3-lobe desiga 
adds strength—reduces 
torsion. Dy ; ‘ally hol a 
rotor permits higher speeds 
—greater pressures. 


Why M-D rotary 
positive blowers 
develop higher 
pressures... 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. 
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M-D BLOWERS, we. 
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THE 
ASTROTUG 


Tugboat for Space: Spa ientific laboratories and platforms for further 
exploration into space are at 1 concept based on established engineering 
techniques. Components we | as individual units into space, on 
precalculated orbits, and the: ed. To solve the major problems of how men 
are to live and work in space issembly process, Lockheed has prepared 

a detailed engineering design of rotug—a manned vehicle housing a crev 

of two or three, Missile-laur trotug will be capable of supporting its crew 
for a number of days in an er f suitable atmosphere, and with 


provisions for illumination food and water 


The Lockheed astrotug is a ndependent working vehicle. Personnel need 
not leave it in space suits in rk on the project of assembling the space 


station components. As show! igram, the tug consists of two double-walled 
pressure vessels approximat ong overall and 9 feet in inside diameter 


Swivelling rocket nozzles are for maneuvering. On the forward end, 


extending out are four mec! lator arms with interchangeable “hands” 
for such specialized functios velding, hammering, cutting, running 


screws, etc. “Hands” can be mote control from inside. Viewing ports 


provide uninterrupted obse: ; r antennas, searchlights, and other 
equipment necessary to the t k are mounted externally. Main controls and 
instruments including radar red, computers and navigation consoles are 


duplicated in each of the tw partments as a safety measure. 


Men working in single units at e suits would have little applicable 
riods of time. With the Lockheed astrotug, 
itive safety and comfort with maximum 


force and could work for very 
personnel could carry on the 

efficiency. A special reentry ite from the astrotug, has been conceived 
for ferrying to and from eartl selves would remain floating in orbit 


indefinitely, being reprovisior rbished as fresh crews arrive in relief 


ockheed Missiles and Space Division's 


Space vehicle development ts | 
ses complete capability in more than 


broad diversification. The Div 
40 areas of science and techn } concept to operation. Its programs 
provide a fascinating challeng« engineers and scientists. They include: 
celestial mechanics ; computer id development ; electromagnetic wave 
propagation and radiation e flight sciences ; human engineering ; 
magnetohydrodynamics; mat iterials and processes; applied 
mathematics ; oceanography ; oF esearch and analysis; ionic, nuclear 
and plasma propulsion and ex Onics ; space Communications ; 


space medicine ; space navigat pace physics 

Engineers and Scientists: S ims reach far into the future and deal with 
unknown and stimulating envi It is a rewarding future with a company 
that has an outstanding record ind achievement. If you are experienced 


in any of the above areas, or i! rk, we invite your inquiry. Please write: 


Research and Development Stafl L-17, 962 W. El Camino Real, 
Sunnyvale, California. U.S. cit or existing Department of Defense 


industrial security clearance 


Lochheed 
MISSILES AND SPACE DIVISION 


Systems Manager for the Na S FBM; the Air Force AGENA Satellite 
in the DISCOVERER, MIDAS {MOS Proerams 


SUNNYVALE. PALO ALTO, VAN N ‘ RUZ, SANTA MARIA, CALIFORNIA 
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DELTA 


a cee 
Delta's first Convair 880 set a 
commercial-plane speed record 
by averaging 667.95 mph on 
its coast-to-coast delivery flight. 
Clean aerodynamic lines and 
snow-white trim mark this 
sleek 84-passenger jetliner. 
Electronic-tube complement? 
G-E 5-Star Tubes in critical 
sockets of all Delta 880's. 


Powered by 


pemenat GP ELECTAIC 





Says L.G. RODEFELD, Superintendent of Communications, Delta Air Lines: 


“YOU'LL FIND G-E 3-STAR TUBES LIKE THESE 
IN EVERY NEW, FAST DELTA 880 JET!” 


“Part of Delta’s pattern of progress, is to feature 
equipment and which use has 
proved exceptionally On 
tubes, we keep life records going back many 
years. We know tube performance. Our extensive 
‘book’ on tubes is the reason why Delta’s new 
Convair 880 jets have General Electric 5-Star 
Tubes installed in vital navigation and com- 


munication sockets. 


components 


reliable. electronic 


“The same with Delta’s DC-8 jetliners and 
piston-powered planes. Our radar transponders, 
for example, are virtually 100% equipped with 


5-Star Tubes. Here high tube reliability is a 


major contribution to flying safety. 

“Count us as convinced, after many years’ 
experience, that General Electric 5-Star Tubes 
are a superior product you can rely on!” 


* * 


Your nearby General Electric tube distributor 
has 5-Star Tubes in stock—gives fast delivery 
service. Telephone him today! Distributor Sales, 
Electronic Components Division, General Electric 


Company, Owensboro, Kentucky. 


Progress /s Our Most Important Product 


GENERAL 


ELECTRIC 


S3!-102 





Model 109-003 turbojet engine for the 
Messerschmitt 262. 

Of the seven plants they maintained 
during World War II, they have re- 
gained possession of one located in a 
remote section of the Munich suburb of 
Munich-Allach. 

Its revival began, haltingly, in 1954 
when BMW established a study group 
to see just what could be done and in 
which direction. In 1955, with 150 
employes, BMW began tooling for the 
licensed production of 250 hp. Lycom 
ing GC 1480B-1A6 piston engines for de 
livery to Dornier for the STOL Do. 27 
light plane and to Focke-Wulf for Ger 
man-produced versions of the Piaggio 
P. 149 trainer, also built under license 
At the same time, it began to repair any 
ind all engines it could find. 

Today, with over 1,000 employes, 
BMW is preparing to build components 
for the J79 in collaboration with its 
Belgian and Italian partners and is lay- 
ing plans for assembly and overhaul of 
all engines scheduled for the F-104Gs 
of the German air force. It is still build- 
ing and overhauling the Lycoming and 
has an overhaul contract from the West 
German army for the maintenance of 
Continental Mark 47 and Mark 41 tank 


— 
n addition, in May BMW began to 
ain new jet experience by overhauling 


the Orenda engines for German air 


BFGoodrich 


ye ah 


FLEXIBLE RUBBER COUPLINGS 
PROTECT FUEL LINES 


A new type of lightweight coupling for air- 
craft fuel lines has the flexibility to with- 


force Sabre 6s built in Canada 


air force and BMW gain exp 


with the engine, it is now rolled 


overhaul after every 300 hr. as 
to the 400 hr. figure for the R 
nadian Air Force. As exper 
gained, however, the figure proba 
be gradually increased to 400 hi 
BMW exccutives see their im 


future in the design and product 


small turbine engines plus th 

ued licensed production of larg 

plants such as the J79 to gain t 
essary skills before embarking up 
own 


New Turbine 


Their development group al 
designed 
gine whose horsepower is being 
from the 60 of two years ag 
Versions of the engine alread) 
ing tested on a powered glide 
tured by Allgaicer in Germa 
others are being offered for su 
poses as heat exchangers to war 
squad tents, pipe line pumps a1 
plants for ship smokescreen dev 

Within the next year or 
hopes to take a further step 
introduction of a family of 3 
lb. thrust turbojets for small 
aircraft. From there on, the t 
thrusts of the turl 


various bin 
will multiply 


1 multi-purpose turbir 


will 


; 


n of 


PRODUCTION BRIEFING 





General Electric’s Aircraft Accessory 
Turbine Department, Lynn, Mass., has 
received a study contract from Lock- 
heed on the use of a lightweight gas 
servo system for thrust vector control 
of Polaris. 


General Electric’s Small Aircraft E'n- 
gine Department, Lynn, Mass., has re- 
ceived an order for 15 CT58-100-2 gas 
turbine engines from Vertol Division, 
Boeing Airplane Co. Engines, valued 
it approximately $1 million, are to be 
delivered starting in mid-1961 and are 
to be installed in Vertol’s 107 turbine 
helicopter 


Twin Coach Co., Buffalo, N. Y., has 
cceived a $666,000 order from Ray- 
theon for electronic consoles for the 
Hawk surface-air missile system. 


NASA has awarded a $500,000 con- 
tract to General Electric’s Defense Sys- 
tems Department, Syracuse, N. Y., for 
radar display and computer equipment. 
lhe equipment, to be incorporated into 
: system called Terminal Guidance and 
Data Facility, will be installed at 
NASA’s Flight Research Center, Ed- 
wards AFB, Calif., for use during tests 
the North American X-15. 








PROBLEMATICAL RECREATIONS 43 





A candle 15 inches long wi 
will be consumed in 20 n 
larger end. How long will 


be consumed? 


Our B30-ATP Bio-pack 


burn 9 hours. | inch at the lesser end 
nutes less than the same length at the 
take for an inch at the lesser end to 


Ladies’ Diary, 179] 


n medica! electronics, incorporates 


r and a companion FM transmitter, 
nd. Delivery can be made in 45 days. 
te to Computer Systems Laboratory, 
noga Ave., Woodland Hills, California. 


ANSWER TO LAST WEEK'S PROBLEM: Green Slackens come in whole 
numbers—at most 18 to the Wallax, 


LITTON INDUSTRIES 
Beverly Hills, California 


a high-gain, low-noise an 
yet fits in the palm of your |! 
For complete information 
Litton Systems, Inc., 5500 ¢ 


stand bending and torsion that could 
cause failure in rigid lines. In addition, 
the couplings are significantly lighter than 
the metal type. For free literature write: 


B.EGoodrich 


aviation products 
Dept. AW-12A, Akron, Ohio 
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Have a 
Metal Cleaning 


Problem 


Detrex Engineers Have Been Coming Up 


With “Cost Saving” Answers for 30 Years 


Every metal cleaning operation has its own particular 
problems—but they're seldom new to the Detrex 
engineer. With 30 years of experience, he can produce 


the right formula to insure maximum productivity and Depend on DETREX for 
: : Every Metal Cleaning 
economy in your operation. and Processing Need 
® PERM-A-CLOR NA 
. . (Trichiorethylene) 
He will analyze your product, the type of soil to © Achant Maiatnone 
be removed, the proper equipment and cleaning agent fee ogame 
. © Phosphate Coating Compounds 
needed, the space and manpower required —every © PAINTBOND 1m Anew op 
* Aluminum Treating Compounds 
factor that bears on the problem. ® Alkali and Emulsion Cleaners 
© Rustproofing Materials 
. , ® Extrusion and Drawing Compounds 
When he gives you his recommendation, you can depend * Spray Booth Kewanee ° = 


upon it to make sense—and save dollars. And when 
you put his recommendation into practice, you can depend 
upon Detrex to follow through with the finest service 


in the business. 


CHEMICAL INDUSTRIES, INC. 





Box 501, Dept. AW-1260, Detroit 32, Michigan 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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Grumman W2F Hawkeye is marked by its radar rotodome which extends 16 ft the ground when in flight position. 


Grumman W2F-1 Hawkeye Design Details Shown 


See RN % 


7 Pegs 


A 


Rudder surfaces on all four vertical fins are split to provide increased area for sing) e control. Tail bumper (left) has already been 
struck during takeoff rotation. Rctodome pylon (right) was designed to create minim 


om ths eres 
, -- 


Main gear of the W2F retracts forward and swivels to occupy the nacelle of the Al [56 turboprop engine. Nose structure and gear 
are strengthened to withstand stresses caused by the nose wheel catapult launc! 
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NOW — A WELD-FREE RENE 41* RING pevecoren sy C-m TO ELIMINATE THE 
PROBLEMS OF WELDED RINGS. c-m’'S RENE 4! RING IS FORGED FROM A CYLINDRICAL CASTING INSTEAD OF ROLLED 


FROM BAR STOCK AND WELDED. THIS INTEGRAL, WELD-FREE RENE 41 RING IS THE RESULT OF A CASTING PROCESS DEVELOPED 


BY C-M USING A THIN CROSS-SECTION RATHER THAN THE CONVENTIONAL THICK INGOT. BECAUSE THE CROSS-SECTION IS 


THINNER, {T COOLS QUICKER. THIS FAST COOLING PREVENTS SEGREGATION OF ELEMENTS—ELIMINATES STRINGERS. GRAIN 


SIZE 1S MORE UNIFORM, TOO, AND THE RING HAS GREATER HOMOGENEITY THAN RINGS PROOUCED BY OTHER METHODS. 


FINISHED CYLINDER 








"tm OF GENERAL ELECTRIC 


C-M'S PROCESS CAN HELP SOLVE YOUR RING PROBLEMS ON RENE 41 ANDO OTHER DIFFICULT- 


TO-FORGE IRON. NICKEL AND COBALT ALLOYS. WRITE TODAY FOR COMPLETE INFORMATION. 


Cae 
pee CANNON-MUSKEGON CORPORATION 


METALLURGICAL SPECIALISTS 2e71 LINCOLN STREET °* MUSKEGON, MICHIGAN 





WHAT'S NEW 





Reports Available: IY 
Following reports were sponsored by e ys mm: 7 The Standard Cherrylock 


the Office of Technical Services, U. S. 
Department of Commerce, Washing- Pt $ Top Performance Through the 


ton 25, D. C 7 * , entire range of Diameters, Grips, 


wis a a i = and Materials 
Soviet Military Dictionary—359 page ‘ : . e ae gt EO an 
J > : J 5 : « ¢ rete OW? tot? she rene 
translation by the U. S. Army of Rus- uy eis - : cart MI SS eo 
i 7 a a? aan Tate, 
sian operational, tactical and general |} - ‘ . ad eseeat ev Ske SVE Ord atten, _—_ 
. oe sini ae* Yom, 


military terms. $5.00 (60-21783) 





*. 


.. 
. 


Photogrammetry Bibliography _ lists 
technical research reports, translations 
of foreign literature and government- 
owned patents available for license. 
$.10 (SB-416) 


& 
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dared tee ® 
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: Nn oycaniamaas ema ae 
Oe Sa ently arepin entemessorre™ * 


PR Been seus WAL eS OP Pe antl 
The Buibed Cherrylock 


Specifically for Thin Sheet and 
Double Dimple Applications— 
Even Greater Strength in the 
Short Grip Ranges 


Photographic Chemicals and Emulsions 
Research reports, foreign technical * 
literature etc. listed in Whihenmnie: 
$.10 (SB-417) List of 200 OTS selee- 
tive bibliographies may be obtained on 
request without charge from OTS. 
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Physical and Mechanical Properties of 
the Cobalt-Chromium-Tungsten Alloy 
WI1-52—Defense Metals Information 
Center at Battelle Memorial Institute. 
$.50; 21 pp. (PB-161216) 


iv 
: ayy 
Sy, 


5 


Ye 
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+ acme 
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New Intemational Flight Information x: 
Manual Issued by Federal Aviaticn ws ma oat 


‘4 aA 
* 


Only the Cherrylock “2000” Team 
Gives you All These Advantages 
Agency—$.55 from Superintendent of > S, - hit: 


om . Sn ee 
Documents, U.S. Government Printing s hanically Locked Stem ® Full Grip Range 
Office, Wash. 25, D.C © Fiysh, Fracture ® Complete Hole Fill 
Cooling Methods and Equi ® for (No Stem Trimming) @ Positive Visual Inspection 
Supersonic Aircraft-G. R. Werth and @ Positive Clamp-up (Grip Marked on Head) 
others, Douglas Aircraft Company, Inc., A-286 Stainiess Steei—Monel—Alumi 
for WADD, U.S. Air Force. Feb.. 1960 a eee ae 
$3.00; 159 pp. (PB161731) The Cherrylock* “2000” series team widest grip range available—only 
‘ : offers the finest, most adaptable air- with the Cherrylock Team—result 
Instrumentation a Lg a craft rivets yet developed. Maximum _ in better fastening at lower cost. The 
Physiological Studies— roldberg joint strength and reliability are Cherrylock Team provides the 
ind others. North American Aviation, : 2 , 
; -_ obtained by using the Standard strongest mechanical lock—flush 
Inc., for WADD, U.S. Air Force. Feb., "1 . ‘ : may 
1960. $2.00: 73 op. (PB161712) Cherrylock and the Bulbed Cherry- fracture rivet available. Positive 
ity PI lock to cover the entire range of visual inspection after installation— 
Synthesis of New High Temperature applications. The Bulbed Cherrylock with grip length marked on the rivet 
Materials—]. L. Engelke and others, for short grips and double dimpk head—is offered only by the 
Stanford Research Institute, _ for the Standard Cherrylock in the Cherrylock Team. 
WADD, U.S. Air Force. Feb., 1960 longer grips. Both types are installed ees 
$1.25; 44 pp. (PB161720) with the same H-610 series pulling For technical data on the Cherry- 
Friction and Wear at Elevated Temper- head, using existing Cherry guns lock Team of rivets, write Cherry 
atures~E. Rabinowicz. Massachusetts Higher joint strength allowables, Rivet Division, Townsend Company, 
Institute of Technology, for WADD, close blind side clearance, and the Box 2157-N, Santa Ana, Calif. 
U.S. Air Force. Jan., 1960. $.75; 25 pp * Patent No, 2931532 


PB161719) 


Protective Coatings for Refractory CHERRY RIVET DIVISION 
Vivensity of Tilinoie for WADD, U.S. _ mie 
University of Illinois, for WADD, U.S. 

Air Force. Jan., 1960. $1.25; 50 pp . 

(PB161738) Townsend Company 
Comparative Properties of Haynes High- Situs: eae 
Temperature Alloys—Haynes  Stellite 

Co., 270 Park Avenue, New York 17. In Canede: Parmenter & Bulloch Monvfocturing Company, Limited, Gananoque, Ontario 
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SURFACE ARMAMENT DIVISION, SPEPRY GY 
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ln: aaimllatsic, pane eee 
TERRIER RADAR: For First-Class Missile Marksmanship 


For Navy's deadly surface-to-air Terrier missile, in both its original and its 
advanced versions, Sperry provides the means of expert marksmanship 
at sea—the SPG-55 Missile Guidance Radar 
Developed jointly with the Bureau of Naval Weapons, Sperry engineered 
the design for fast production to meet delivery dates yet controlled 
he critical quality of these complex, high-performance shipboard radars. Nine 
nits are shown “on the line” above, undergoing final checkout prior to shipment 
The SPG-5S5 is on duty with the Navy's newest guided missile destroyers, 
cruisers and carriers, including nuclear class surface ships. Able automatically 
to acquire, track and guide the Terrier missile to its target, the SPG-55 


is part of a fire control complex that incorporates—as well as 
precision guidance—the most advanced evaluation and 
computation systems, all produced to highest reliability 
standards, and on accelerated schedule, by Sperry. 

NY 
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NEW ELECTRONIC device using recently discovered principle may be the forerunner of an entirely new family of devices. Experimental 
unit shown at left consists of two metal films separated by ultra-thin oxide film insulator, deposited on a glass substrate. General Electric 
discovered that tunnel currents that flow through the insulator can be modified and controlled by using superconductive metal films. 
Dotted circle encloses device’s working area, Chart at right shows current-voltage characteristics for tunneling through ultra-thin film 
insulator using two metal films of superconductive material; (a) shows tunneling current when two metal films are in non-supercon- 
ductive state. Next curve (b) shows current when one metal is superconductive and one is not; (c) shows familiar tunnel diode negative 
resistance region when both metal films are cooled to superconductivity. 


Tunnel Effect Found in Thin Metal Films 


By Philip J. Klass separated by an insulating mater ther so that both metal films become 
in a capacitor, no current will flo uperconductive, the tunneling current 
tween the plates when a d.c. volt tially is extremely low, increasing 
Electric that the tunnel effect found in applied across them. This holds vith applied voltage. Then, like the 
semiconductors also occurs in certain cven when the insulator thicknes familiar tunnel diode, it enters the nega- 
combinations of thin metal and insula small as 0.0001 in., GE points out ti resistance region where current 
tor films when subjected to near-abso- However, if the insulator thich falls off despite increasing voltage. F'i- 
lute-zero temperatures, may lead to an _ is slashed to about one ten-milliont lly the current reverses again and rises 
entirely new family of electronic de an inch, current will flow as a result of harply with increasing applied voltage 
VICES what is called the tunneling cf rve “c”’) 
Present knowledge of the new phe The magnitude of the current The foregoing suggests that a single 
portional to the applied voltag e can exhibit three different types 
characteristics, depending upon 








New York—Discovery by General 


nomenon suggests that a single basic 
device, produced imexpensively by de conventional r 
position of thin metal films of near sketch) ther both of its metal film plates 
microscopic dimensions, could provide If thin uperconductive, non-superconduc- 

two differe IDeT t x in opposite states. Because a 


a varicty of circuit functions, including 
resistor, capacitor, switch, diode, nega rials, are wus the } metic field can cause a metal in the 


tive-resistance diode and triode rated by an ultra-thin insu perconductive state to return to its 
If subsequent cvents justify present ymnother phenomenon ocx mal state, it appears that a 
l } ] | 
ce can be made in which the signal 


opt mism th new ?f hnique might or both metal films ar 

have neat great an impact on clec iently to become superconduct ec amplified controls the strength of 
troni gr" the development I iaever of GE's Resear the magnetic field applied to the metal 
of the ti isto he need to operate oratory found that when one met I 5, causing the tunneling current to 
the devi near-absolute-zero tem- is cooled to superconductivit t nodulated by the applied signal 
peratures may limit their use somewhat ther is not, the amount of t Unlike the tunnel diode, the negative 
GE. emphasizes that such devices are current is greatly reduced stance effect is independent of the 
not just around the corner, except for plied voltages, but builds up tion in which the current flows 
research models voltage is increased (curve ““b”’). ugh the device. The negative re- 


Ordinarily when two metal plates are When temperature is drop; tance region can be changed by 


+ 


riode 
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Engineer inspects Styrofiex® cable instalied 


on an antenna array at one of Pacific Scatter / 


Communication System stations shown at right. | 


o 2 


Over 40 miles of 


More than 200,000 feet of Styroflex® coaxial cables are 
in active use as balanced antenna feed lines in the 
recently completed Pacific Scatter Communication 
System stretching from the Hawaiian Islands to 
Okinawa. This trans-Pacific system, one of the largest 
and most advanced of its kind in the world, uses 
ionospheric and tropospheric propagation techniques 
that produce over 99°; reliability. An important part 
of the Strategic Army Communications Network 
(STARCOM), the system was designed, developed and 
constructed by Page Communications Engineers, Inc. 
for the U. S. Army Signal Corps. 


90 


t 
: 


le help assure 


Each of the nine stations in the network is equipped 
with the same major component parts— transmitters, 


exciters, multiplex terminals and antennas. The cables 
used in the 200- and 400-foot antenna arrays range 
from 1%" jacketed Styroflex® cable to 314" jacketed 
Styroflex® cable. About 7,000 feet of '5” jacketed 
Foamflex® cable is also used in the system. The Styro- 
flex® cables were spliced in the field by an inert-gas 
Heliare welding process to assure noise-free connections 
required for successful duplexed antenna operation. 

The extremely low inherent noise level and low 
attenuation of Styroflex®—together with this air- 
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Pacific Scatter Communication System reliability! 


dielectric cable’s stable electrical and mechanical ments call for able with low loss and high relia- 
properties—especially qualify it for the critical speci- __ bility, investigate the successful record of Styroflex®! 
fications of this STARCOM system. If yoursystem require- (Phot tesy of Page Communications Engineers, I nc.) 


PHELPS DODGE COPPER PRO! 
CORPORATION 
GOO Park Avenue, New York 22, N.Y. 





VOLTAGE applied to a thin-film experimental device is adjusted by Ivar Giaever, of GE’s 


Research Laboratory. In background is recorder on which current-voltage curve was traced 


+ 


varying the temperature of the metal 


films and/or subjecting them to 
netic field, Giaever 

Because the 
teristics are greatly different from 
of transistors or \ " 
devices will require the development of 


; 
] +} new 


new circuitry tailored ¢t 


out 


points 
current-voltage 


icuum tubes, 


i 
vice. 

The same was true of transistors 
respect to vacuum tube circuits 

General Electric has conducte 
periments using films of aluminum, 
lead, indium and tin, all of which be- 
come superconductive at temperat 
near those of liquid helium. A sizable 
number of other metals are expected to 
exhibit the same effect 

Aluminum oxide has served as the 
insulator in most of the experiments, 
but GE tests indicate that tunneling 
occurs in tantalum, niobium and nickel 
oxides 

An attractive feature of the 
technique is that it uses thin films 
which can be fabricated in large com 


with 


ad ex 


new 
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circuit configurations in a single 
ries of operations by means of well 


technique 


plex 
pic 


known vapo deposition 
his uggests that both the size and co 
of certain types of equipment, such a 


} 


digital computers, might be greatly 


duced through use of the new tech 


nique 
Tunneling Theory 


The theory of tunneling used to ex 
plain the found in 
semiconductors has not 
quate to explain the phenomenon in 
metals, GE Nor is the basi 
mechanism responsible for supercon 
ductivity fully understood. It is, there 
fore, not surprising that scientists have 
some difficulty in explaining the effect 
produced by the combination of the 
two 

Present knowledge indicates that the 
tunneling effect is best explained by 
considering clectrons as waves rather 
than particles. These electron waves 
travel through metals (conductors), but 


phenomenon as 
proven ade 


Says 


when they encounter an insulator they 
are reflected after penetrating a short 
distance into the insulator. If the in- 
sulator is thick, the electron wave is 
attenuated to zero inside the insulator, 
but if the insulator is extremely thin, 
a portion of the wave can penetrate 
through it and emerge from the other 
side. 

This smal! fraction of electrons that 
pass through is said to “tunnel” 
through. The thinner the insulator, 
the larger the fraction of tunnel elec- 
trons (current) that pass through. 

The fact that certain metals at ex- 
tremely low temperature become nearly 
perfect (loss-less) electrical conductors, 
and tend to resist penetration by mag- 
netic fields providing the latter do not 
exceed a critical strength, has been 
known for some time 

Another, less well-known property is 
that metals in a super-conducting state 
will reflect electron waves whose energy 
levels lie in a narrow range called the 
“energy gap.” 

This means that any electrons in one 
metal film which have energies equal 
to the “forbidden” energy levels in the 
other metal film will not be able to tun- 
el through the intervening insulator 

particular forbidden energy gaps 
in the metals used have a 
effect on the tunneling cur- 
in pass through the insula- 
this effect that Giaever 
n the course of his experi- 
ment 

If super 

the temperature or by 
ufficiently strong 

forbidden energy gap <ap- 

can then 


destroved. bs 
ipplica- 


onductivity 1 
magnetic 


tunneling currents 
' 


the electron waves can be 
ipplving a 

tage across the plates, in or- 
tunneling currents to 
according to Dr. John C. Fisher 

f GE’s Research Laborator: 
; Suits. GE vice 

tor of research, calls the 


increased energy, bi 


permit 


pre ident 
new 
in important scientific discov- 
o recent that all of its 

can not be fully deter 


C-W Optical Maser 
Studied for Space 


Dayton, Ohio—Sun-powered transmit 
ter employing a continuous-wave optical 
maser will be the goal of an unusual 
program being initiated by USAF in an 
effort to establish the applicability of 
recently developed optical masers to 
space communications 

A contract expected to lead to the 
development of an experimental optical 
maser transmitter along with an appro 
priate antenna as an integral part of the 
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Prying saucer! 


AERONCA designs and produces 


precision antenna systems for advanced 
radar complexes 


Featuring new concepts in design and construction, Aeronca pa 
boloid antennas set new standards in precision . . . regardless 
size. The principles and accuracy inherent in the 60-foot X-Bar« 
dish illustrated above are adaptable to antenna designs of virt 
any size or shape. 
Aeronca antennas are lightweight high-strength rigid structuré 
honeycomb sandwich construction. Developed by integrated design- 
tool-produce capabilities, they are fabricated by advanced te 
niques that substantially reduce tooling requirements . . . sim) 
unit design . . . assure low-cost producibility. In addition, Aeron 
antennas permit lighter support structures and mechanisms be« 
they weigh 40% to 60% less than conventional designs. 
Whatever your antenna problems, Aero 
supply “‘packaged”’ capabilities to me¢ 
requirements and specifications. For 


write for BULLETIN AR-201. 


© 2ORT manufacturing corporation 


1714 Germantown Road 
Middletown, Ohio 


Openings for creative R&D Engineers with Missile-Space experience. Write to O 
Chandler, Mgr. Professional Employment. 


IN DIAMETERS UP TO 300’, 
Aeronca antennas provide unpar- 
alleled accuracy at frequencies of 
X-Band and higher. 


APS-94 ANTENNA SYSTEM in- 
cluded complete design of antenna 
for airborne side-looking radar. 


B-58 BOM-NAV SYSTEM reflectors 
feature curvature tolerances of 
~ .005”. 

















PERSHING —in test at Cape Canaveral 
Martin-built Pershing —a major breakthrough for the Army 


in its program to develop the modern missile as a mobile field 


artillery weapon. Pershing moves over the roughest terrain on 


its own mobile launcher, is ready to fire within minutes. 





IMPORTANT NEW OPENINGS 
FOR CREATIVE ENGINEERS 


The Martin Company, at Orlando, 





transmitter system will be awa 

the Air Force in mid-Decemb 

formed sources here indicated 
Eight companies attending a 


bidders’ briefing held at Whnght 


Development Division heard Air 
outline its requirements for the 


communications system. The cight 
Bell Telephone Laboratories, FE) 


Optical Systems, General Electri 


eral Precision Laboratory of G 


Precision, Inc., Hughes Research | 


ratories, ITT Laboratories, Ravt 


and Technical Research Group 
Although technical people tro: 


eral of these companies privat 
, 


pressed doubt about the feasibilit 


meeting USAT 


requireme¢ nts for 


have subsequently submitted 
proposals. 

Essentially, Air Force desires a trans- 
mitter in which an optical maser will be 
both a source of continuous wave radia- 
tion and an amplifier. Power for the 
maser is to be supplied by the sun’s 

nergy and will be collected and concen- 
trated by a lightweight mirror (col- 
lector) system of the type provided to 
WADD under a separate solar com- 
munication system contract (AW May 

p. 164) by F lectro-Optical Svstems 

Optical masers operated by Hughes 
ind Bell Telephone Laboratories (AV 


system 


Oct. 24, p. 75) employ flash tubes as 


ower sources and provide pulsed out- 


put. Required radiated power density 


for the USAF-desired device along its 
ixis of symmetry is to be greater than 


Florida — prime contractor for Per- 
shing, Bullpup, Lacrosse, Missile 
Master and BIRDIE has senior 
level openings on its Technical and 
Research Staff in the following tech- 
nologies: 


optical maser transmitter, most 
present at the briefing are believe: 


@ Operations Research including 
optimum decision and prediction 
methods for existing and proposed 
weapon systems 


Information Theory—with empha- 
sis on optimum coding and signal- 
ing techniques 


Digital Computers — analysis and 
advanced research, including learn- 
ing machines 

Electronic Systems conceptual 
evaluation of advanced weapons 
systems. 


Inertial Guidance—conceptual and 
analytic investigation of advanced 
systems using novel components. 


Electronic Packaging utilizing 
thin film and micro-electronic tech- 
nology. 


Environments study of shock, 
vibration, acoustics, temperature, 
and natural environments. 


Structures — development of new 
concepts, materials, applications, 
and design criteria. 

Human Factors — analysis related 
to military and space applications. 


Missile Propulsion — liquid and 
solid rocket propulsion and air 
breathing systems. 


@ Ground Support Equipment—with 
emphasis on mobile missile systems. 


If you are qualified for senior level 
work in this highly select staff, please 
send a brief resume to Mr. C. H. Lang, 
Director of Employment, The Martin 
Company, Orlando 22, Florida. 


Taxi Radar Outlines Washington National 


Taxi radar view of Washington National Airport, as seen by newly installed Airport Surface 
Detection Radar, the third of 10 scheduled installations at major airports, shows extremely 
high resolution of the equipment produced by Airborne Instruments Laboratory. Radar 
scope photo below acrial view of Washington airport, shows (1) control tower, (2) main 
terminal buildings, (3) north terminal building, (4) parked aircraft, (5) tracks of aircraft 


WORK IN THE CLIMATE OF ACHIEVEMENT 


taxiing to parking ramp, (6) tracks of aircraft landing on main runway, (7) runway lights, 
(8) approach lights, (9) hangers, (10) tracks of moving fuel truck and (11) navigation 
buoy in Potomac. Radar was developed for Federal Aviation Agency and Air Force. 
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For 

only 

10 
extra 


pounds ... 


WHAT AN IMPROVEMENT IN RADAR PERFORMANCE! 


This new Video Correlator is now available as a plug-in unit for fire-control and search radars 
both airborne and ground-based. Flight and laboratory tests have proved that this compact, 
0.3 cubic foot radar augmentation device: @ makes target detection certain @ serves as an 
effective counter-countermeasure @ reduces HERE'S HOW VOUGHT ELECTRONICS’ VIDEO CORRE. 
: : LATOR INCREASE Ss THE PROBABILITY OF DETECTION 
interference from other radars @ eliminates WITH ONE EXISTING FIRE-CONTROL RADAR 
external and self-generated radar noise. 
Vought Electronics designed the unit for 5 Set 
t 


+? 

easy back-fitting into existing systems. It contains its own t 
ne 
r 


Se om 


T i 
a om 
‘= 

i 


power supply and requires only a 
oo bet tot+ 
simple rigid mounting some- §eGSe® 
p+ -$-+--+-—-4--4 ttt 


where in the aircraft. eS SI BF i 


— 
~ 


FOR FURTHER DETAILS ON ANY ONE OF THE MANY APPLICATIONS OF THIS 
RADAR ENHANCEMENT DEVICE, WRITE 


CHANCE ELECTRONICS 
VOUGHT eve DIVISION csccss reas 


ANTENNAS « AUTOMATIC CONTROLS « NAVIGATIONAL ELECTRONICS 
© GROUND SUPPORT ELECTRONICS 

















that obtainable by direct reflection of 
sunlight energy. 

Should the sun-powered transmitter 
prove feasible, it will more than vindi- 
cate the beliefs of optical maser pro- 
ponents (AW Dec. 14, p. 87) who have 
boosted the device’s unusual character- 
istics for space communications and 
radar. For such purposes, they point 
out, optical maser systems would be 
highly directional, jam-free, capable of 
transmission over immense distances, 
ind possibly require little power. Use 
of the sun as a power supply, or source 
of pump power, would additionally sim- 
ality and lessen the weight of the device 

Neither the output beamwidth nor 
the output frequency was specified in 
the USAF request. Input or pump fre- 
quency will he in the solar spectrum 
which includes infrared, ultraviolet and 
visible wavelengths), probably in the 
visible red like those of ruby optical 
masers already operated because this 
program will not underwrite maser de 
velopment itself 

Several of the firms at the bidders’ 
briefing, including Bell Laboratories, 
Hughes and Technical Research Group, 
ire known to be looking at a varicty 
of materials which could extend optical 
maser operation into infrared or ultra 
iolet regions. But it is not known 
whether the pump source spectral re- 
quirements for these materials are met 
in the solar spectrum 

The USAF sun-powered transmitter 
program will be divided into two phases 
These arc 
@ Phase I—Study and investigation to 
determine proper approach and correct 
techniques needed for the sun-powered 
optx al maser transmitter 
@ Phase []—Design, fabrication and test- 
ing of the transmitter 

While modulation of the maser- 
generated optical carricr will be of con- 
cern, modulation techniques will not be 
stressed in the program. Output power 
density of the transmitter will be 10° 
watts per steradian when using a col- 
lector mirror of one square meter 

Present Air Force funding of optical 
maser development consists of a mil: 
lion follow-on contract from the Air 
Force Office of Scientific Research with 
Technical Research Group, Syosset, 
N. Y.. a $70,000 WADD contract 
(AW July 18, p. 96) with Hughes Re- 
search Laboratories, Malibu, Calif., and 
a very small effort at Columbia Univer- 
sitv in New York. In addition, Electro- 
Optical Systems, Pasadena, Calif. 1s 
nearing completion of a near $4-million 
one-vear program for the development 
of a solar communications system using 
sunlight as the direct unmodulated car- 
rier (AW Jan. 4, p. 15) and General 
Precision Laboratory holds a $78,000 
Rome Air Development Center award 
(AW Mar. 14, p. 23) for investigation 
of communications techniques in wave- 
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Magnetohydrodynamic 


Unusual magnetohydrodynamic pow: 
ridge will be further investigated und 
Acronautics and Space Administratio 
levels from a few kilowatts on up 
power generator. Possible applicatio 
its use in a manned space vehicle 
duration (one to two weeks) power 
extremely high power outputs. As 
as the one developed by General Ele 
Ramo Wooldridge unit depends up: 
field to induce an electromotive f: 
replaces the armature and turbine of a 
Electric device, the Thompson Ran 
so that the gas particles will travers 
pattern of the gas, according to TRW 
field, increasing the power output/w 


Power Generator Developed 


itor developed by Thompson Ramo Woold- 
ew contract awarded the company by National 


Designed to operate over a wide range of power 


; 


vice is called a vortex magnetohydrodynamic 
the unit, as foreseen by the company, include 
rce of emergency power, as an intermediate 
md as a source of short repetitive bursts at 
: magnetohydrodynamic power generators such 
rosciences Laboratory last year, the Thompson 
novement of a hot plasma across a magnetic 
etween two clectrodes. In effect, the hot gas 
ntional gas generator. Unlike the earlier General 
lridge vortex MHD power generator is designed 
paths in the magnetic field. This vortex flow 
gineers, improves the utilization of the magnetic 


ratio of the generator. 





THE 
ALOOE UIE ’S 
PROVEN 
GAPABILAVMES 
ASSURE... 





MISSILE SITE SUPPORT 
...For the U. S. Air Force 


* USEFUL LOAD 
1,627 ibs.; five passengers— 
internal litter capability 
* ENDURANCE 
Maximum flight endurance 6 hours 
* POWER PLANT 
Choice of 5 U. S. turbines including 
a twin engine installation 
. * PERFORMANCE 
UTILITY DUTY Alovette can hover OGE (out of 
.- For the U. S. Navy-Marine Corps ground effect) on a 95 degree day 
ot a minimum of 6500 ft. at 
maximum gross weight 
« ARMAMENT 
Assorted armament capability 


© SPEED 
Maximum speed over 115 knots 


¢ MAINTENANCE 


2,000 hour overhaul life on major 
components 


* DRONE 
Proven droning capability 


* OFF-THE-SHELF ECONOMIES 
Minimum development cost, 
ease of maintenance 
ARMED RECONNAISSANCE 
..-For the U. S. Army 


“Designed by Sud Aviction 


REPUBLIC AVIATION CoRrnroRnAaTian——~—eae 


PILLIC OPV EFS AVISIOW 
FARMINGDALE, LONG ISLAND, N. Y, 





lengths between infrared and ultraviolet 
The latter study presupposes use of in- 
coherent, exploded-wire light sources 
(AW Feb. 22, p. 62). Raytheon, Santa 
Barbara, Calif., is known to hold Signal 
Corps contracts for active infrared sys- 
tem development and Farrand Optical’s 
optical radar (pulsar) has been govern- 
ment-funded. Other techniques for gen- 
eration of coherent light are under study 
with Air Force funding. 


FILTER CENTER 


> MicroMin Coming of Agec-First 
signs that military agencies are secking 
microminiatunization for actual hard- 
ware rather than in research and de 
velopment programs or feasibility 
models are Several recent 
requests for proposals on new projects 
Wright Air Development 
Division, Edwards AFB, Calif., and 
Office of Naval Research specify that 


mucrocircuitry be emploved 


ropping up 


issued by 


© Semiconductor E-vaporation— Sing) 
crystal germanium is being reproducibh 
evaporated on single crystal diclectric 
it Lear's Solid State Physics 
Laboratory as part of the company’s 
microcircuitry program. Germanium 
dots can be accurately controlled to any 


substrates 


..- CENSUS- 
PROVEN 
OUTSTANDING 
NEW 
INDUSTRIAL 
MARKET 


Centus-proven one of 
the fastest growing 
states in the nation 

survey-proven one 
of the outstanding 
new industrial mar- 
kets, Colorado offers 
new industry Profits 
with Pleasant Living 


markets and opportuni- 
in Colorado. 
right 


Discover the new 
fies awaiting y 
“Site-See’’ Industrial Colorado now. 


wf company 


at your desk 
Send for Free Executive Portfolio 
“INDUSTRIAL COLORADO” 


Newly revised 9-booklet portfolio with 
data on Colorado's 
industrial assets, opportunities 
and weekend vacation wonderlands 
All inquiries held confidential 


COLORADO DEPT. OF DEVELOPMENT 


24 STATE CAPITOL © DENVER 2, COLO. 


up-to-the-minute 


sites 
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Infrared Relay 
Weston Instruments Division of Daystr 
Inc., has developed an ultra-sensitive 
tional infrared ray-operated relay { 
changes Adj 
Model 5121 


used at a distance from hot formine 


tecting temperature 


heat-sensing device, 


esses to actuate water sprays, take-up 
pouring devices, furnace doors, con 


Unit requires no water cooling. 


thickness between 200 
one micron and can be preci 
Crvstal 


same as th 


ingstr« 
on the substrate 
the substrate 
semiconductor and 


is the 
ultimate 
possible 1 truly ecpitaxially gi 
conductor device. In addition 
properties of the substrate per 
cessful 


Passive 
cuitry 


; 


synthesis of 


> Helicopter Avionics—Bell Helicopter 
vill soon award a contract for design 
ind construction of a function gener- 
itor for use in a rotary wing vehicle as 
part of the Army Navy Instrumentation 
Program. Norden and General Electric 
ire among the bidders. 


> Microminiaturization Rewards--Mi- 

ro component supplicrs are starting to 
feel the financial rewards of the mount- 
ing belief among circuit design eng)- 
neers that for the next few vears at 
least individual, discrete micro com- 
onents will be gaining a strong foot- 
ivionics ‘space technology 
field. The more exotic functional or 
iolectronic circuits, this belief con- 
tinues, still have hurdles to surmount. 
More and more attention by both com- 
ponent manufacturers and systems mak- 
rs is being devoted to determining and 
mproving reliability of new micro com- 
ponents 


ng in the 


> Films Resist Radiation—Thin films, 

than five microns in thickness, ap- 
var to have resisted heavv doses of 
teady-state radiation in recent tests 
onducted by scientists at the Frank- 
n Institute. These tests tend to con- 
firm belief of thin film specialists that 
nall cross-sectional area would enable 
the films to be superior to other avionic 
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Ri 


Highest reliability and accuracy of 
the Astromics Engine Pressure Ra 
tio System are assured because 
of two distinct advantages 
Only the transducers are mc 

on the engine, subject to high 

and vibration. All ratioing is d 
within the Indicator on the 

ment panel. Transmission 


ao omer 





611 W. Harvard St., Glendale, Calif 


Engine Pressure Ratio System Is 


ENVIRONMENTALLY SAFE 


stromics 


A-4 Transducer 


trical—no linkages or potentiom- 
eters. 2. The Pressure Transducers 
are of advanced design featuring 
stretched flat diaphragms and 
completely sealed inductive pick- 
off coils. Accuracy of system is 1% 
of reading in the critical ratio 
range. 


For technical data write: 


Branch: 521 Sth Ave., N. Y. 17 











VIOBILE-LIGH 
WITH 


NAXTR 


HIGH-STRENGTH STEEI 


A battlefield might be anywhere. Wherever it is, there 
may be a need for the new 10,000-pound, 36-foot 
Sperry-Rand U.S. Army Sergeant missile. That’s 
why the launching station on which the missile is as- 
sembled, aimed and fired must be light enough to be 
transported by land, sea or air. Yet it also has to be 
rugged and strong enough to assure the launcher’s 
availability for subsequent firing. 


N-A-XTRA steels meet all the conditions of light weight, 
high strength and impact resistance. Pound for pound, 
they’re nearly three times stronger than mild carbon 
steel. They are used, not only in this mobile missile 
launcher, but in many other defense products and in 
commercial equipment such as earth-moving vehicles, 
heavy machinery and pressure vessels. 

Fabrication qualities are an N-A-XTRA bonus. Even at 
extreme subnormal temperatures, they remain tough 
and-readily weldable. Conventional methods—cold 
forming, gas cutting, shearing and machining—give 
superior results, too. For further information, write 
Product Development Department, Great Lakes Steel 
Corporation, Detroit 29, Michigan 


rt 


HAXTRA 


GREAT LAKES STEEL 


Detroit 29, Michigan 





Quenched and lempered N-A-XTRA, the best low carbon extra- 
strength alloy steels you can buy, are available in four levels 
of minimum yield strength, from 80,000 to 110,000 psi. They 
are tough at normal and subnormal temperatures and can be 
readily and reliably welded. Sizes range from 4%" to 1” thick, 


yo" 


up to 72” wide and up to 35’ long. 


Look for the STEELMARK 
on the products you buy; place 
it on the producta you sell 


Greot Lakes Stee so Divsion of NATIONAL STEEL CORPORATION 
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UTILIZATION 


The Lockheed C-140 JetStar’s high speed and long-range capa- 
bility give it a much higher rate of productivity for mission 
support than aircraft now in service. The C-140 is versatile: its 
pressurized cargo compartment provides flexible arrangements 
to transport passengers, priority cargo, or specialized equip- 
ment. And the C-140 is economical: the modernization of mis- 
sion support fleets—by replacing obsolete aircraft with JetStars 
—can save millions of operational dollars. 


LOCKHEED 


GEORGIA DIVISION + MARIETTA, GEORGIA 





components in radiation environments 
Such findings could have an important 
bearing on the design of avionic equip- 
ment for space projects, especially some 
long-life later generation earth satellites 
which will be exposed to appreciable 
total radiation dosages over long periods 
in the Van Allen belts. Thin films have 
been regarded as promising for avionic/ 
space applications because of their light 
weight, small size, low power require- 
ments and ultimate reliability. 


NEW AVIONIC 
PRODUCTS 


¢ B/H Meter, Model 651B, graphically 
displays the hysteresis loop of tape or 
pigment on an oscilloscope. Direct 
reading calibrated range of sample flux 
is from 3 to 1,000 maxwells with a 
maximum sample chamber diameter of 





The meter can measure coercive 

ce and remanence or flux at an arbi- 

trary point. Meters can be purchased at 
$6,000 cach on a 45 day delivery basis 
Manufacturer: Scientific-Atlanta, Inc., 
2162 Piedmont Rd., N.E., Atlanta, Ga 


® X-band voltage tunable magnetron, 
Type 74-5429, provides minimum of |} 
nilliiwatt CW power frequency range 
if 5.5 to 1] kmec. Tuning rate is 9 me 
per volt. Maximum anode voltage is 
2,000 v. The complete RF package 
veighs 4 Ib. and can be conduction or 
tir-cooled at 5 cu. ft./min. for operat- 
ng at ambient temperatures up to 50C 
Sample quantity price is $1,300. Manu- 
facturer: General Electric Co., Power 
lube Dept., Schenectady, N. Y 
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© Spring-driven rate gyro, Mode! 
reaches operating speed withit 
milliseconds after solenoid-actuat 
lease mechanism is operated. Int 
for use in expendable drones 
siles, gyro operates over tem} 
range of 0 to 55C, up to 25 
altitude and reportedly meets M 
$272 vibration requirement 
weighs 15 oz. Manufacturer: Hum; 
Inc., 2805 Canon St., San D 


Calif 


@ Electrostatic linear voltmeter, \ 
1170, capable of measuring d.« 

in the 0-10 v. range or as h 
0-50,000 v., has an input resistar 
10" ohms minimum and draws 1 
rent. Accuracy is within 2°‘ 

is better than 2% in 24 hi 
bient temperature, and repeata! 


quoted at 1%. Instrument can | 
to read capacitor voltage with 
charge or peak value of transient 
among other applications. M 
turer: B. K. Sweeney Manufact 
Co., 6400 East 44th Ave., Den 
Colo 


@ Altitude control transducer, 
5468, designed for altitud 
plications where its small siz 
ness, low threshold and high sen 
are desired. Sensitivity is 4 m\ 


7. 


per ft., threshold is 4 ft. at 60,000 ft. 
Over-all dimensions are 3.25 x 4.35 in. 
l'ransducer provides a.c. output; oper- 
ites from —54 to 120C and is suitable 
for use in aircraft autopilot systems, fire 
control and drone guidance units. 
Manufacturer: Giannini Controls Corp., 
1600 S. Mountain Ave., Durate, Calif. 


Turret RF attenuator, Model TAB-50, 
provides zero to 59 db. attenuation in 
me-db. steps at frequencies ranging 
from d.c. to 1.250 mec. Two knobs 
permit setting of attenuation in decade 
ind unit values with total attenuation 
ead out as a two-digit number. Accu- 
racy is quoted at 0.2 db. at 200 mc., 
0.5 db. at 900 mc. in the 0-10 db. 


range. Above 10 db., accuracy is 2% 
5 4 


plus/minus 0.2 db. up to 200 mc. and 
% plus/minus 0.3 db. at 900 me. 
Insertion loss is 0.1 db. up to 300 mc., 
+ db. at 900 mc. Power rating is one 
itt. Price is $225 in single-lot quan- 
tities. Manufacturer: Telonic Indus- 


tries, Inc., Beech Grove, Ind. 


e Solid-state operational amplifier, 
Model 3801, provides high gain, wide 
bandwidth and chopper stabilization 
Total d.c. gain is greater than 250,000; 
frequency response from d.c. to 200 kc. 
Input drift is 1 mv./30C change, out- 


put is +10 volts at 4 mils load eurrent, 
+20 volts at 2 mils. Amplifier measures 
33 in. long, 24 in. high, 4 in. thick. 
Price is $400 and delivery can be ex- 
cted in 45 days. Manufacturer: Don- 
Scientific Co., 888 Galindo St., 
mecord, Calif. 


103 








CANNON MS PLUGS 


MEET THE MOST SPECIALIZED AND STRINGENT DEMANDS:Cannon MS 
Plugs are built for rugged service! From general duty ground use to specialized mis- 

hese plugs fulfill the requirements of MIL-C-5015. .. are also suitable 
for many commercial and industrial applications where quality and dependability are 
required. Ou | line of environmental resisting MS plugs gives you the optimum 
in interchangeability, variety of contact arrangements, and shell types and sizes. 
The MS series, MS-A, MS-B, MS-C, MS-E, MS-R, MS-K, are available from authorized 


Cannon Distributors everywhere; or write 


~ CANNON 
—hVSRB a 


CANNON ELECTRIC COMPANY - 3208 Humboldt St., Los Angeles 231,Calif. 





FINANCIAL 








split and for future acquisitions, 


holdings to 600,020 shares. 


nuclear operations. 
cents a share on shares now outstanding. 


has 3,077,647 shares outstanding, 





Martin Proposes Stock Split 


Martin Co. stockholders will be asked to approve Jan. 9 an increase in authorized 
capital stock from 6,000,000 to 12,000,000 shares to provide for a 2-for-1 stock 


Until now, Martin's acquisitions have been on a cash basis. 
gan buying stock of General Precision Equipment Corp., but its suggestion of a 
candidate for the GPE board was not acted on. 

Since then, Martin has not been openly acquiring any GPE blocks, but it 
been buying heavily into Nuclear Corp. of America. 
tember to buy 85,690 shares to bring its holdings to 773,166 shares. 
instrumental in the selection of David A. ‘Thomas, former Radio Corp. of Ameri 
vice president, as Nuclear Corp. chairman. 
also is a Nuclear Corp. board member, and so are two other Martin directors 

Martin owned 189% of Nuclear’s stock prior to exercise of warrants and may sox 
have formal control of the company if it docs not have effective control alread 
Bear Stearns & Co., a New York investment house that underwrote a bond issue { 
Martin two years ago, also exercised options a month prior to Martin to bring 


Nuclear Corp. has technical talent of interest to Martin and is doing work 
in rare earth and high voltage electronic tube areas that might be useful to Martin 


Martin directors also approved a quarterly cash dividend increase from 40 to 


stock split itself, but the increase is necessary to provide enough shares. Martin 


Initially Martin b 


It exercised options in Sep 
Martin was 


Chairman Georce Bunker of Mart 


Stockholders do not have to approve t 








Northrop Stresses 
System Management 


New York—Svstem management ca- 
pability is as important today to the sub 
system contractor as it once was to the 
prime contractor, Thomas V. Jones, 
president of the Northrop Corp., be- 
heves 

“It is essential in today’s environ- 
ment,” he told the New York Society 
of Security Analysts, “that 
have the flexibility to deliver cither a 
total system capability or the capacity 
to handle with the same skill anv seg 
ment of a system. By the same token, 
icts as a system man- 
vcr must be able to manage and incor- 
into the system those separable 


which may under 


1 Cf mpany 


} company \ hich 


porat 


| 
technologic not be 
its own direct corporate control.’ 
Pechnological complexity has 
even in manufacturing, greater 

on of fundamental responsibility 
Missile system < 


re-entry chicle, 


pro- 


omponents, for example 
guidance, propulsion 
that require a 
full measure of system management ca- 
pability 

In the past, Jones said, technical skills 
were largely intermingled and assigned 
to a single end product as contracts were 
received. Today Northrop views techni- 
cal areas as separate fields to be man- 
aged, developed and exploited as a 
source of business beyond the immediate 
project at hand. The company is organ- 
ized around fundamental technical ca- 


ire major subsystems 
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pabilities, hi 
throp’s diversihcation moves 


said, not project 
h 
imed at strengthening indir 
nical areas and by such diver 
the company hopes to reduce th 
or-famine cycle often experien 
iviation industry 

With the growth of te 
Jones added, has come a corre 
growth in costs and Northrop ha 
lished a system of introducing 
the earliest stage in the formulat 
1 concept. It takes the most 
cated ingenuity to find the 
olution, Jones said, but the 
that can provide the desired 
to defense or space problems at 
able cost will win business 
Northrop SCCKS 


indoctrinating 


One war 
pability is by 
peopl with ti 
non-technical peop) 


i 
of technolog: 


1¢ requirements 
ness and 
knowledg: 
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Financial Briefs 


Some initial post-election 
in Wall Street about acrospa 
is cooling off. Analysts now a 
ning to sit back and wait to | 
before recommending industr: 


on the assumption the new ad: 


tion will automatically order d: 


creases in defense spending 


Thermo Electron Corp., Cambridge, 
Mass., has announced new financing 
irrangements which will provide about 
51 million for expansion in the next 
12 to 18 months. Financing, which 
included both stock purchases and 
onvertible debentures, was with a 
group consisting of Laurance S. Rocke- 
feller, James Brady, New York investor, 
Lehman Bros., investment brokers, and 
Peter M. Nomikos, a company founder. 
Thermo Electron’s interest is in re- 
earch and development and manufac- 
ture of direct energy conversion devices. 


Bowmar Instrument Corp., Ft. 
Wayne, Ind., reported carnings of 
$323,664 on sales of $5,411,822 for 

year ended Sept. 30. This compares 
with earnings of $201,220 on sales of 
$3,344,482 bor the previous year. 


Menasco Manufacturing Co., Bur- 
bank, Calif., specialists in aircraft 
landing gear, hydraulic systems and 
pressure vessels, has acquired Micro 
Gee Products, Inc., Culver City, Calif., 
manufacturer of power amplifiers, pres- 
controls and clectro-mechanical 
flight simulation tables for testing gyros 
Micro Gee was formerly a subsidiary of 
Lerco Electronics, Inc Last year, 
Menasco acquired Security Valve Co., 
South Pasadena, Calif., manufacturer 
1f automatic control valves 


sure 


Litton Industries, Beverly Hills, 
Calif., earnings for the Fiscal 1961 first 
quarter ended Oct. 31 totaled $2,150,- 
000 compared with $1,537,000 for the 
same quarter last year. Sales in the 
first quarter were $52,111,000, an in- 
crease of $15,676,000 over the $36.- 
#35,000 in the first quarter of Fiscal 
1960. 


The Marquardt Corp. reported sales 

f $51,139,377 and earnings of $1,088,- 

203 for the 40-week period ending Oct. 

Sales and earnings for the same 

period in 1959 were $50,534,557 and 
> 1.309.606 


Robinson Technical Products, Inc., 
has a gross income on sales and services 
f $11,679,791 for the fiscal vear ended 
June 30, 1960, compared with $3,501.- 
+40 for 1959. Net earnings rose from 
$320,566 in 1959 to $567,704 this 
ear 


Electronic Engineering Co. of Cali- 
fornia showed a net income of $150,000 
for the first nine months of 1960 on 
iles of $3,294,000. Sales for the first 
three quarters of 1959 were $3,124,835. 
larnings for this period in 1959 were 
$158,000. 





NEW 
ANSCO INDUSTRIAL 


Instructions 


X-RAY CALCULATOR ee the 
Industrial 


SOLVES 


TECHNIQUE 
PROBLEMS 
AT A GLANCE 


Here’s an all new calculator 
designed to correlate all fac- 
tors in industrial x-ray tech- 
nique and give working an- 


EEE Kray 
Calculator 


ee 





swers as fast as you can 
move the slides. 


¢ PROVIDES COMPLETE INFORMATION 
* READS ALL ON OWE SIDE 
e READS FROM TOP TO BOTTOM 


Solves problems in: 


. exposure determination. 
. film speed-density relationships. 
. @xposure compensation for 
density changes. 
. choice of film to meet scheduling 
problems. 
. techniques for multi-thickness specimens. 
. @xposure compensation for kilovoltage 
changes. 
. sandwich techniques. 


. density determinations for various metal 
thicknesses. 


In the shop this new calculator rapidly pro- 
vides information for solving new problems. 


In the classroom it gives students a visual 
working relationship with x-ray exposure 
parameters. 


Ansco, Binghamton, N. Y., A Division of 
General Aniline & Film Corporation. 
ORDER YOUR 
ANSCO X-RAY CALCULATOR 
DIRECTLY FROM: 


SOCIETY FOR 
NON-DESTRUCTIVE TESTING 


1109 HINMAN AVE., EVANSTON, ILL. 
PRICE $10.00 
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TWIN BONANZA for 1961 has redesigned nose for weather radar adaptation; new window has been added at aft cabin section. 


Beech Pegs 1961 Sales at $77 Million 


By Erwin J. Bulban 


Wichita, Kan.—Business aircraft sales 
targct of more than $77 millon, 
deemed as a “‘verv reasonable objective 

that should be casier to reach than 
vas the goal in 1960." was set befor: 
Beech Aircraft Corp.'s domestic and in 
ternational distributor and dealer organi 
vation here during a preview of the 196] 
model lincup 

Sales group last vear topped the pro 
gramed “S60 million in "60" by $2,450 
000. Some $52 million of the total was 
in domestic sales and approximately $10 
million was « xport volume 

Percentage increase in Beech busines 
urcraft sales last vear over 1959 was 
“much more than we had been accus 
tomed to doing,” Wyman Henry, vice 
president-marketing, told distributors 
ind dealers, adding that “in a growing 
market that we now enjov, it was a good 
job, but it wasn’t outstanding.” 

Domestically, the company’s volume 
nereased 23 It was vice president 
Michacl G. Neuberger’s export sales 
tcam that really sct the new records—a 
108% increase in business. The Ger- 
man distributor alone, Travelair GmbH., 
disposed of nine Queen Airs and had 
two more on order in that countrv. Ex- 
port backlog is $I million, up 50% 
from last veat 

Indications of how Beech proposes to 
get its percentages still higher were evi- 


BONANZA N35 has larger rear window 
been modified. Below is the Super G18 


13% increase in visibility; control svstem has 
h now has new picture window added to cabin. 








In the new ‘‘Cargo-by-Jet’ Age, there 
is great demand to compact and to 
contain heterogeneous items into 


shipping modules or units. Weber's 


Unitizing Concept efficiently utilizes all cargo 
space, assures rapid assembling 


loading, unloading, delivery 


Weber's advanced R & D in Unitized Air Cargo 
Packaging permits early delivery of Weber 

argo containers, consolidation boxes, 

and cargo pallets to customer requirements 

Weber's Unitizing Concept delivers a benefit 
to shipper, to receiver and to carrier alike 


( 


T Cargo Sy 


he new Air tern Development 
Department still further diversifies the 
Weber Ground Support, Missile and Aircraft 
product capability. Weber is also your 
“One Source”’ for Escape Systems « Aircraft 
Seating * Galleys * Lavatory Units « in fact, 
all aircraft interior equipment. 


WEBER AIRCRAFT CORPORATION 
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ture Co.,Ine: 2820 Ontario Street * Burbank, California « P.O. Box 





dent during the sessions. Highlights are 
¢ Showing of 1961 line, now numbering 
cight airplanes, with addition of the new 
light-twin, five-seat Model 55 Baron 
AW Nov 2). p 31) 

e “Turm-key” facilities package program 
for dealers that is aimed at easing the 
task of enlarging the sales organization. 
Company plans to add some 200 new 
dealers in the next three vears 
¢ Increased emphasis at building parts 
ind accessories business. Beech is only 
scratching the surface here and giving a 
gold minc”™ in service business away to 
facilities without a franchise stake in the 

mmpany, Henry noted 

Barometer of the projected business 
olume was Beech's $15.5 million back- 
log one week after the showing, for 

of the 1961 sales goal 
hese are immediate plans. But some 

where the company is 
given AviaTIONn Week by 
executive ¢ president Frank FE. Hed 
rick, sketching out top 
plans on near-future airplanes 
© Turboprop engines are the answer to 
the business aircraft industry's “need to 
get out of the 2004nph. box we have 
he said, pointing out that 
hanges in piston engines 
now are so small that hardh 
performance increase is gained to justify 
their increased cost. Plane manufactur 
crs now need a big increase in power to 
provide gains in both payload and per 
formance and the minor increases pro 
vided by current piston engines make 
possible slight increases in one or the 
other, but not in both of any 
quence, he indicated 
e Turboprop power will free the d 
igner and builder of these performance 
hackles and again bring business plane 


indication of 


heading was 


management 


hy cn im an 
horse pow t 
enough 


cons 


performance into the area close enough 


to high speeds which customers ac 
quainted with jet transport travel will 


smooth 


consider competitive plus the 


ness of turbine power that the cu 
tomer now iccepting as normal 

© Developments in current small turbo 
transition ? 


much less expen 


props indicate that the 
these engines will be 
sive than initially contemplated, in 
least one important area, Hedrick said 
It appears that it will be possible to op 
erate these engines at “acceptable fu 
ind power efficiencies in the 10,000-ft 
iltitude regime,” he explained, which 
hould immediately pay off in obviating 
for costly and weight 
consuming cabin pressurization 

If it is unnecessary to tack on high 
cost of going to pressurized cabins, the 
initial cost of a turboprop airframe will 
come into a completely different area 
ind airframe builders should be able to 
head into this market with much mor 
confidence than they had earlier becaus« 
lower costs will mean a larger possible 
market and lesser financial risk 

First type of turboprop to be built 


} 


1 requireme nt 
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DEBONAIR has had a useful load increase of 75 Ib. Rear seat has been widened and three 


paint schemes are offered this year 


by Beech will be what is n 
round the plant the “King 
Queen Air with turbines. Th 
should start flying in late 196. 
iccording to present planning 
noted lo <« 
new powerplant will 
of the Queen Air design towat 
wings and new tail 

Next type to be “turbiniz 
the Travel Air or Baron-class 
but th hedule on this 
though Hedrick said it 


ptimize the airfrar 
requiré 


} 





Wichita, Kan.—Slight price incr 
averaging some 49% mark Beech Air 
Corp.'s 1961 line of eight singk 
here at the company's annual dist 
tors and dealers meeting. 

Models shown and basic prices 
@ Model $5 Baron, a new light 
added to the line this 
$58,250 
@ Model 
$132,300 
® Model 65 Queen 
000 
@ Model J50 
$100,000 
@ Model DS0OF 
for $87,250 
@ Model N35 
$26,500 
® Model A33 
7S0. 

@ Model B95 Travel Air 
basically unchanged from last vear 


year, list 


Beech 


G18 Twin retai 
Air sells for 
I'win-Bonanza list 
I'win-Bonanza wi 
Bonanza is price 
Debonair will cost 
hight 
maintain the 
$51,500. 


Beech business plane sales in | 
1960 achieved an all-time company 


same price as last 


ing a 22% imcrease over the pres 


high volume recorded in Fiscal 1959 





Beech 1961 Model Prices 


twin engine business airplanes unv 


ord of more than $46 million, repres: 








Model 33 is priced at $21,750, an increase of $1,270. 


rather than precede, the “King Air” 
lass 
In the interim, Beech is studying the 
possibilities of making the most of the 
rent development by the French 
Firm, SFERMA, with the Travel Air 
AW Sept. 5, p. 112). SFERMA rep- 
entatives scheduled were to visit 
Beech last week to discuss market po- 
tential of the turboprop-powered Travel 
\ir conversion. Indications are that 
f sufficient customer interest develops, 
Beech would supply Travel Air airframes 
to SFERMA for installation of engines 
France for supply to foreign custom- 
For this hemisphere, SFERMA 
ould supply engines to Beech for in- 
tallation on the Travel Air line in 
Vichita 
Such an arrangement would tend to 
inimize delivery delays to the cus- 
ymer, since special assembly lines prob- 
ly would not have to be set up to han- 
this market; rather the engines 
uild be applied to appropriate air- 
rames already moving down the normal 


New Airplane 


Hedrick also touched on Beech work 
further broadening its line on the 
cr-cost end of the price scale, below 
Debonair. A decision has been made 
t this airplane will be in the $10,000 

lass. At least two factors 
mpted this move, he indicated—ini- 
belief that the next airplane would 
n the $15,000 price range was 
1anged because indications were that 
vould too quickly increase in price 
the point where it would be competi- 
to the Debonair. Indicating how 
Beech has come to the new class, 
Hedrick noted, “we have built some 
hardware,” referring to the $15,000 
class airplane. This apparently will 
scrapped. 
Che other factor, which actually be- 


have 
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CA. t- Fe NM 22a ee ae CU GB 


THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED —Because of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 
and assure long life of the GRAPHITAR parts. 


RESISTANCE TO CHEMICAL ATTACK —GRAPH- 
ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 


MECHANICALLY STRONG —GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 


HEAT RESISTANT—GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 
resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 


MOLDABLE—GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 


MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005”. When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 
can be produced. 


LIGHT WEIGHT — GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No. 20 


R-264-1 


THE UNITED STATES GRAPHITE COMPANY 


@& DIVISION OF THE WICKES CORPORATION, SAGINAW 5S, MICHIGAN 
GRAPHITAR® carpon-crapnite © GRAMIX® powoer metatiurcy © MEXICAN® crapnite prooucts © USG® srusnes 
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Check List Junior 


Plasteck, Inc., Poteau, Okla., manufacturer 
of cockpit check lists for military and trans- 
port planes (above) has designed a Check 
List Junior for less sophisticated aircraft. 
Unit is Mluminated by backlighting and 
buyer can specify his own check list items. 
Prices range from $24.95 for an cight-slot 
model, to $29.95 for 12-slots. 





came apparent after the company had 
decided to ee the $15,000 project and 
concentrate the $10,000 type, was 
greater acceptance of the latter in for- 
cign markets, where dollar shortages 
make sales of costlier airplanes difficult. 

Beech apparently plans to exploit pos- 
sibilities of having this airpiane built 
abroad, in addition to producing it in 
Wichita. High-level sources sav that the 
company will omple tc agrec ments, now 
open, with two countries as soon as the 
new airplane materializes. 

New low-cost airplane will tie closels 
to Beech Aircraft’s plans to greatly en- 
large its dealer organization, since price 
will make it possible for a prospective 
dealer to start business in a new area 
where potential is not fully known, with 
a modest requirement for capital invest- 
ment in demonstrators 


Product Line 


lo the dealer and distributor organ- 
ization now on the books, these projects 
are far in the future—their immediate 
sales will come from the hardware dis- 
played during the meeting here in 
Wichita. The 196] line showed numer- 
ous improvements, aimed at answering 
requests from field sales staff members 
for changes. Indication that distributors 
and dealers feel that they will have a 
banner vear is shown in an order back- 
log of $15,025,000 for 290 airplanes 

The expanded, eight-model 1961 
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JR. & SR. 
ENGINEERING 
WRITERS 





NON-SUPERVISORY SALARIES TO $11,500 
Some of the most challenging and rewarding engineering 
writing assignments ev offered are now available at 


Hughes—Fullerton in Southern California. 





penings at all levels now provide 
inparalleled opportunities for junior 
2s well as senior engineering 
riters on advanced projects such as: 


These are isportant professio: 
al positions covering the ent 
spectrum of creative writing 
the technical field 7 


Fixed-array Radar 
Digital Computers 
Digital Data Processing Systems 


Unique Display Systems 
integrated Missile Defense Systems 


Military Handbooks 
Technical Proposals 
Engineering Reports 

Sales Engineering Brochures 





BASIC REQUIREMENTS INCLUDE: an intense professional 
interest in communications in all media-from films to 
manuals; a demonstrated to convey technical infor- 
mation and ideas to I c audience; above-average 
technical knowledge and interest; education and experience 
equal to the challenge lege degree, or equivalent in 
engineering writing experience). 

Located in Southern California's Orange County (the nation's 
fastest-growing electroni enter), Hughes—Fullerton of- 
fers you a stimulating, professional working environment 


and long-term stability. 


‘y 
J 

4 

Ad 


call collect today! 


r complete information on these 
hallenging assignments, call us 
collect, of course) right now! Ask 
Mr. B. P. Ramstack at TRojan 
1-4080, ext. 3741. Or, airmail resuse 
JHES-FULLERTON, P.O. Box 2097, 
llerton 3, California. 


MUGHES AIRCRAFT COMPANY 





Only 
Complete Line 
of Fire and Overheat 
Detection Devices... 


Only Fenwal’s complete line of detection systems covers 
all forms of fire and overheat danger in aircraft, mis- 
siles, and space craft. Only Fenwal covers all “hidden 
hazards’’! 

Fenwal Detection Devices include: Unit Detectors for 
“spot” protection; Continuous Fire Detectors for posi- 
tive coverage of larger areas; and the latest Fenwal ad- 
vances -- FIDO (Fire Inspection Device Optical), and 
the Surveillance Detector (Photoelectric device, sensi- 
tive to flame or to heat radiation). Advanced ways to 
“ see”’ fire! 

And Fenwal contributions to safety in flight go beyond 
the detection phase. Fenwal also designs Explosion 
Suppression Systems for protecting both military and 
commercial aircraft. A Fenwal engineer will be glad 
to assist with your particular detection or explosion 
protection problems. Write FENWAL INCORPORATED, 
1214 Pleasant Street, Ashland, Massachusetts. 





business plane line to be offered by 
Beech includes 

@ New Model 55 Baron, a five-place 
light-twin, powered by two fuel injec 
tion 260-hp. Continental 10-470-L en 
Price of the 
\irplane can 
be leased for $1,184 per month, includ 


ng liability and hull 


gines in low-drag nacelles 
g i owe 2 nat i 

; tate 
basic lirpiane 18 955,290 


overage: tin 
aayment plan pre 


t 
$1,219 per month, which includes 
hull insurance. Baron grosses out at 
1,880 Ib. and has a useful load of 1,920 
lb. Fuse 143 cu. ft 


of area for cabin and baggage compart 


lage provides some 
ments. One baggage compartment, in 
the nose, has 12 cu. ft 
there i 
the rear 


cu. Ft 


capacity, ind 
1 sideloading baggage station in 
¥f the cabin for a total of 45 
Standard fuel capacity is 112 


Meyers OTW Used in New Motion Picture 


Meyers Model OTW biplane trainer, first flown in 1939, is used as a wild horse herd s 
plane in a new United Artists motion picture, “The Misfits,” which was filmed in cd 
Plane, powered by a Kinner R-5 five-cylinder, 165 hp. engi im: 
is flown by Col. Ken Slater (in cockpit) and is owned by Carl Olfers, Lovelock, Nev 


country near Reno, Nev 


deliberately scuffed with sand to give it a 
developed by Meyers Aircraft Co., Tecumseh, Mich.. 
tion of its Model 145 two-seat lightplane (AW Oct. 24, p. 110) 
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vides for installments 


72-vear-old World War I pilot who still occasionally flies the airplane 
“much-used 


gal.; 140-gal 
tional 
twin engine rat 


Capacity 1S a\ uilabl 

work in the fieids of the future at NAA 
equipment. Full gros : 
of climb is said 


1,630 fpm., while single-engin 
given a 305 fpm it 4.880 ]I 

DETVICE ceiling at gro We ight 

rt single engin ceiling, ime 
6,500 ft 

© Travel Air B95 was not show 

the 1961 mo 


‘ 


the meeting, sin 
not be available 
March. Beech offi 
this airplane is being 
line. Indications ar 
stay at $51,500 
® Debonair four 


750 feature j 


intil some 
ils emphasize 


continucd 
that the pri 


' nriced 
placer, priced 
5-Ib usetu 
ldition to som 
now incorpor 


ounts in part! 


PROPULSION 
DEVELOPMENT 
ENGINEERS 


Challenging new programs 
in airbreathing and non-air 
breathing projects offer ex- 


ceptional opportunities for 





propulsion development 
engineers. Current Projects 


require engineers interested 


he airplane Engine Cycle Analysis 


appearance The OTW 2 ae y 
nde ; Fuel/Fluid Systems 
which currently is resuming pro J 


Dynamic Controls 
Secondary Power 
Hazard Protection 
Failure Analysis 
information 


A. M. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Los Angeles 
45, California. 


For more 
please write to Mr. 


LOS ANGELES DIVISION 


NORTH 
AMERICAN A} 
AVIATION 
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CUBIC AGAVE CHOSEN FOR 
PROJECT MERCURY TRACKING! 


Cubic Corporation has been selected by Bendix 
Corporation to furnish AGAVE automatic tracking 
antenna systems for the National Aeronautics & 
Space Administration's world-wide Project Mercury 
tracking and ground instrumentation network. These 
units will detect the manned capsule as it first comes 
over the horizon, lock on, and subsequently supply 
pointing information to radars, telemetry antennas 
and command transmitters 

While precision radars achieve high accuracy and 
long-range operation by using narrow beamwidths, 
these same narrow beamwidths inherently create 
serious problems of (1) initial target acquisition and 
(2) reacquisition if the target is subsequently lost 
AGAVE combines a broad 20° beamwidth with ade- 
quate pointing accuracy to orient narrow-beam track- 
ing devices Contlanbes-t wave correlation detection 
and the 18-db gain of the antenna array permit 


reliable tracking over a 1000-mile range with only a 
V4-watt telemetry source in the target 

OTHER USES: AGAVE can also serve as a self- 
tracking telemetry antenna. The front-end passes the 
entire 215 to 265 mec telemetry band. One AGAVE 
provides angle-only information for range safety — 
two AGAVEs provide complete position data 
AGAVE forms the basis of an ideal manual or 
fully-automatic drone guidance system 

For more information on AGAVE, please write to 
Dept AW-6, Cubic Corporation, San Diego 11, Calif 


cubic 


CORPORATION 























price increase of some $1,270. Due to 
customer preference, 1961 Debonairs 
will leave the factory in choice of threc 
paint schemes at standard price. New 
iirplane has wider rear seat, overhead 
cabin air exhaust at rear of cabin, new 
fresh air inlet console in the roof, with 
five inlets, and sun visors. Beech, which 
formerly had estimated that there was a 
market of approximately $25 million in 
Debonairs, has revised this estimate up 
some $5 million 

© Bonanza N35, selling for $26,500 in 
its basic configuration, has an increas¢ 
of 152 Ib. useful load and now grosses 
at 3,125 Ib. Larger rear windows giv 
the N35 Bonanza a 13% increase in 
transparent cabin area for a total of 26 
sq. ft. Front and rear seats this year 
ire track-mounted. The rear seat has a 
movement of approximately 15 in 


Plane Modifications 


Bonanza and Debonair this vear have 
had a slight modification to the central 
system, with a bobweight incorporated 
in the cables between control whecl and 
floor, lessening clevator spring tension 
requirements and providing greater 
stability 
© Twin-Bonanza is continued in two 
models in 1961, the J50 with two super 
charged fucl-injection 340-hp. Lycom 
ing IGSO-480-A1B6 engines, priced at 
$100,000 in the basic model, and the 
DS50E, powered by high-compression 
295-hp Lycoming GO-4S80-G2'6 
powerplants, which will retail at $87 
250 in the standard version. Revised 
imstrument panel, conforming to So 
cicty of Automotive Enginecrs specih 

itions for instrument placement in 
basic “T” configuration, also has been 
lowered and moved forward approxi 
mately 3 in. to increase cockpit room! 
ness. Additional window somal 

udded to the left side of cabin rear to 
mprove passenger visibility 

*Super G18 Twin Beech, which 
priced at $132,300 in the basic version, 
has been restvled and now features a 


has bee n 


picture window on cach side of the 
cabin for improved passenger visibility 
Indications are that among further im 
provements being studied by Beech for 
this airplane are fuel injection engines 
However, officials sav that they have not 
as vet found a system that satisfactoril 
meets factory requirements. Model 15 
which now is in its 23rd continuous veat 
of production, is a leading moneymaker 
for the company and last year some 
15.5 million, in retail volume, was 
realized in Model 18 sales, termed the 
iirplane’s best year thus far. Last vear 
saw deliveries of 96 units, 88 in the 
domestic market 
© Model 65 Queen Air, which sells for 
$126,000 in the basic model is similar 
to last vear’s version, with minor stvling 
changes 

Beech Acceptance Corp., wholly 
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4 4 Creativity can assume infinite form 

sparks advanced anti and direction. The ideal formula for 
‘ 2 creativity has yet to be determined. 

i ie. However, at Amherst Laboratories, 
electronic R&D 4 progressive leadership in advanced electronic 
* R&D can be attributed to the dynamic stimulus of 

the Fifth Freedom... Freedom of the mind, 

at Amherst an essential ingredient in keeping the world free. 
To some, it is “freedom of thought”...“freedom 

, j f investigation”... whatever the title... it is successful 
Laboratories j at Amherst Laboratories. Results are evidenced 
the conclusion of numerous projects and the ever 

ncreasing backlog of prime assignments in advanced 

Ground, Air and Space Communications. 


PROFESSIONAL STAFF AND MANAGEMENT 
OPPORTUNITIES are unlimited for Physicists, Mathema- 
ticians and Electronics Engineers with advanced 

degrees and creative desire. 


“~ 


You are invited to direct inquiries in confidence to Dr. R. L. 
n Soucie, Amberst Laboratories... or call NF 3-8315 for 
information. All inquiries will be acknowledged promptly. 


SYLVANIA ELECTRON YSTEMS 
A Division of SY | \ ANIA 
Subsidiary of GENERAL geome 
TELEPHONE & ELECTRON Fe 
1180 Wehrle Drive, W 


ABORATORIES 


Shrinking the erse... through Communications 
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FOR MEDIA SELECTION: 





Ask anyone, 


anyone 


you re trying 


to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


ABC PAID CIRCULATION 75,668 





owned company finance organization 
reported that during the past fiscal year, 
it did a total business of $17,893,988 
in airplane financing, with 298 units 
valued at $11,631,465 floor-planned for 
LUNAR and PLANETARY distributors and dealers and 159 units 

COMMUNICATION handled on lease and on retail finane- 
ing plans with a total volume of $6, 
SENIOR RESEARCH SPECIALISTS 260.623, Since inception of finance 


Some specific openings now available plans by BAC, the company has floor 
planned 1,038 airplanes for a total dollar 


Communication Specialists Radio Research Engineers | volume of $36,386,773 and has handled 
Execution of RF tracking and Design of advanced RF 565 retail contracts and leases for a 


communication system projects transmitter/receiver equipment “> 
dollar volume totaling $21,702,369, vice 


president-general manager A. R. Bell 
Antenna Specialists Research Scientists | reported 


Analysis, design and evaluation Digital data and control system 


of giant Antenna Structures and analysis and synthesis. | p R | V A T 7 L | N ia S 


Servo Systems 


Mathematicians or Communication System Analysts : - 
Arrsiog and Digital system analysis. Noise, coding, in- Piper Apache G has been lected for 
formation theory. Linear and non-inear filter theory | twin-engine training at new Colle ge 

Several openings also exist for supervisors of Research and - Air a " he agp a 
Advanced Development Projects performed by industry for JPL. vine aircraft have been ordered from 
| Vigors Aviation, Ltd., Beech dealer 


Send complete qualification resume now at Oxford: first six will be delivered 
for immediate consideration next June. College provides flight and 
CALIFORNIA INSTITUTE OF TECHNOLOGY = ae 47 — who a 

xecome pilots for British Overseas Ant- 

SET PROPULSION LABORATORY ways Corp. Program involves six weeks 
PRBAEENA * GRETETEA of ground school, 150 hr. of single en- 

gine flight training in de Havilland 

Chipmunks, and 75 hr. in Apache Super 


Custom twins 

















Aircraft Radio Corp., Boonton, N. J., 
has broadened its communications-nas 
igation line to penetrate the multi- and 
single-engine business plane market 
Line covers Starflite 1, remote control 
equipment for multi-engine planes, and 
Starflite 1, local control, pancl 
mounted comm-nav units for light twins 
and heavy single engine planes 











Cessna Aircraft Co. held its interna- 
tional export management conference 
Nov. 27-30 at Sao Paulo, Brazil, to out 
line marketing plans and show the 1961 
line 


Finance plans covering modification 
of existing Beechcraft airplanes through 
modernization kits, factory-distributed 
iccessories and exchange engines, have 
been developed by the Beech Aircraft 


Corp 


In preparing for the challenge of aero /space i ae 

in the 1960's, Convair/Fort Worth is ex- Piper deliveries in October totaled 
if interested and qualified, panding in the field of sensors, guidance 89 aircraft with a factory net billing of 
please forward your resume and control, reconnaissance techniques, data $1,510,066 Included in shipments 
to Mr. J.E. Goode, Assistant processing, and electronic systems. We are were 27 PA-18 Super Cubs; 11 PA-22 
Chief Engineer, P. 0. Box looking for imaginative and creative special- l'ri-Pacers; three PA-23 Apaches; 12 
748A, Fort Worth, Texas. ists capable of evolving advanced concepts PA-23 Aztecs; seven PA-24 Comanche 
and techniques both analytically and in the 180s: five PA-25 Pawnees. and seven 
laboratory | Aztecs to U.S. Navy 


All-metal Mooney Mark 21 four pee 


chest | business plane, an improved Mark 20 


CONVAIR / FORT WORTH es GENERAL DYNAMICS | with all-metal wings, will be announced 


by Moonev Aircraft, Inc.. in mid-De- 
cembecr 
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(Continued from page 23) 


Honors and Elections 


E. H. Fitch of B. F. Goodrich Aviation 
Products, has been elected president of the 
Aviation Distributors and Manufacturers 
Assn., succeeding Paul A. Kennedy of South- 
west Airmotive Co. Elected ADMA vice 
presidents: George R. Galipeau, Van Dusen 
Aircraft Supplies, Inc., and H. Webster 
Crum, Lycoming Division of Avco Corp 

Dr. Peter C. Goldmark, president and 
director of research for CBS Laboratories, 
has been awarded the Vladimir K. Zworykin 
Television Prize by the Institute of Radio 
Engineers for “important contributions to 
the development and utilization of clec- 
tronic television in military reconnaissance 
and in medical education.” 


Changes 


A. M. Scott, manager-sales and service, 
Acro Engineering, Rolls-Royce of Canada, 
Ltd., Montreal, Canada, Mr. Scott con- 
tinues as chief engineer 

Raymond A. Rugge, director of engineer 
ing, Kollsman Instrument Corp., Elmhurst 

Charles §. Hazard, manufacturing special- 
ist, American Machine & Foundry Co. 

Richard L. Stone, manager-sales, Gencral 
Electric's Special Programs Section, Defense 
Systems Department, Radnor, Pa 

Dr. Ralph P. Ruth has been appointed 
a senior scientist at the Hoffman Science 
Center, Santa Barbara, Calif., of Hoffman 
Electronics Cor 

J. Patrick Monte, general sales mana- 
ger, General Aircraft Supply Corp., Detroit, 
Mich., a subsidiary of Airwork Corp 

Lindsey M. Hobbs, manager of central 
research, Lord Manufacturing Co., Erie 

Ray J. Raupp, chief engineer, Bendix 
Filter Division, The Bendix Corp., Madison 
Heights, Mich 

Joseph Havrylak, director of Midas pro 
grams, Acrojet-General Corp.'s Avionics Di- 
vision, Azusa, Calif 

Maj. Gen. Raymond C. Maude (USAF, 
ret director of field operations, Philco 
Corp.'s Government and Industrial Group, 
Philadelphia, Pa 

Harry R. Gillespie, assistant general man 
ager, Trimpot Division of Bours, Inc., 
Riverside, Calif., and R. C. Archer, director 
of sales. Also: H. D. Wallis, manufacturing 
manager-Riverside plant 

William S. Carley, project director, Re 
search and Engineering Department, Jansky 
& Bailey, Washington, D. C., a division of 
Atlantic Research Corp 

Douglas Aircraft Co., Inc., has appointed 
C. C. Martin United Kingdom representa 
tive-defense programs, with offices in Lon 
don, England 

G. Gordon Prentice, contract adminis- 
trator-space programs, Convair (Astronau- 
tics) Division of General Dynamics Corp., 
San Diego, Calif 

Dr. E. R. Roberts and J. B. Cowen, 
assistant managers, Solid Rocket Plant, 
Acrojet-General Corp., Sacramento, Calif 
Also: Dr. Karl Klager, senior division man 
ager, Solid Rocket Development; Dr. A. O. 
Dekker, senior division manager, Solid 
Rocket Research. 
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Electronic Systems 
Engineers 


here is your opportunity to join an expanding 
center of advanced electronic systems capability — 


he Columbus Division of North American Aviation, Inc., 
is a center of electronic systems capability. It is the 
designer and builder not only of aircraft—such as the A3J 
Vigilante and the T2J Buckeye—but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems—such as the 
Minuteman, and other diverse products. The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology —and to forward your own career. 


Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems. To qualify for these posi- 
tions, a background in one or more of the following fields 
is required: 


Data Processing and Handling 

Design of Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 

Design and Development of Transistorized Circuits 

Development and Design of Antennas (Airborne and 
Ground Based) 

Development of Microwave Systems 

Digital Programming 

Ground Communication and Surveillance Systems 

Operations Research 

Radar Systems Design 

Reconnaissance Systems 

Semi-automatic Electronic Test Equipment 

Servo-Systems 

Solid State Devices 

Systems Analysis 

VHF-UHF Antenna Development 


Electronics Engineers w! re qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forward resume to: 

Mr. W. D. MclIvers 

Engineering Personnel Supervisor, Box AW-222 

North American Aviation, Inc. 


4300 East Fifth Avenue 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF iN 
NORTH AMERICAN AVIATION, INC. PA cs 

















SOE oy EMPLOYMENT OPPORTUNITIES 
at ne —iff laatieas, percent yh ene 


management, technical 
\ COVERAGE Positions Vacant Civil Service Opportunities Employment Agencie 


aa —~ NN Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Werk Selling Opoortunities Offered Laber Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $52.00 per inch for all adver $2.70 per tine, minimem 3 tines. Teo advance 
tising appearing on other than « contract basis payment count 5 average words as a tine 


Frequency rates quoted of request Position Wanted Ads are % of above rate 
Bex Numbers—counts as | line 


Discount of 10% if full payment is made in adve 
for 4 consecutive insertions 


Not subject to Agency Commission 


An Advertising inch i« mv 
UMN Unites 


Ager ‘ Miss 
Send NEW ADS te Classified Advertising Div. of AVIATION WEEK. P.O. Bex 12. N.Y. Mw OY 








RADIO 
CORP. 


Builders of TOMORROW'S Aircraft Equipment TODAY! | 
offers 


unique job opportunities for 


CREATIVE ENGINEERS 


experienced in radio transmitter and 
receiver design, distance measuring 
equipment, ILS, transponders, auto- 
pilots and related instrumentation. 


The right man will be attracted to 
these most desirable conditions: 


1. A starting salary in line with your 
personal qualifications. 


2, A “ground floor” position in a sound); 

. . . 

rapidly growing organization with 
excellent advancement opportunities 


3, New plant facilities in one of the 
nation’s most attractive metropolitan- 
suburban areas, just 20 minutes from 
Kansas City. 

4. The personal satisfaction of working 
creatively on the development of 
advanced aircraft communications 
and navigational equipment. 


Write in complete confidence to Wallace F. Wiley, Chief Engineer 


RADIO CORP. 


139 South Brockway, P.O. Box 106, Olathe, Kansas 





Your inquiry will have Special Value bea 


wh 








FLIGHT SIMULATOR ENGINEER 


Degree in Electrical Engineering. Courses 
in Business Administration, or Industrial 
Management desirable. 

Two years ex in design or modi- 
fication of Flight Simulators, analog or 
digital computers. 

Salary ate with qualificati 
Full company benefits. 


Work and live in Mile High Denver. 
Write full details of background to: 





EMPLOYMENT OFFICE 
UNITED AIR LINES 
STAPLETON AIRFIELD 
DENVER 7, COLORADO 


fod 














ADDRESS BOX NO. REPLIES TO: Row Ne 
Classified Adc. Die. of thie publication 
Send te office acareet vou 
VEW VORK 14: P.O. Ror t 
CHICAGO tt: S00 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post &t 





POSITION VACANT 
Warted Fixed er helicepter pitets and 


helicopter or fixed wing A & E mechanice 
Write Umbaugh Alireraft, Fairchild Plant 
Hagerstown, Md 


POSITIONS WANTED 
Airtine§ Executive — Presently yed 


abroad Over ten yeare experience aires 
position where ability and initiative count 
var East er South America preferred. PW 
5724, Aviation Week 

Desires change-——3 years missite engineering. 
22 years aviation industry, management, en 
gineering. contracts in overhaul, modification 
and manufacturing. PW-5720, Aviation Week 


SELLING OPPORTUNITY WANTED 


Prominent Sales Engineering Ggnney Inter- 
ested representing Equipment anufacturing 
to their O.E.M and Airline Customers 
throughout Midwest and Southwest Facili- 
ties brochure available RA-5697, Aviation 
Week 


FOR SALE 

$-5S Melicepters. 8-place or carge plus crew 
completely overhauled, licensed and re- 
finished, like new. Four available. N. A. Kalt 
P. O. Box 1788. San Antonio, Texas, CApi- 
tal 4-8434 

PRY SA. This amphibian is converted fer 
carg passenger use rs 104 Aviation 
Week 


SPECIAL SERVICES 
Artist -— Industrial tiustration — Airbrush 


ecialiat Cross sections Perepective ren 
lerings. Eatimates. SS-5740. Aviation Week 


WANTED 
Wanted good orn “are ee speci. 


fications and price to Aviation 


W eek 





WHERE 
Tro Buy 














FASTEWERS FOR AIRCRAFT Ano MISSILES 


immediate Del very—An—m —@ Oat 
geerviese T covannmant sreciFica tions 
Bolte—Nute—R vete—Screws—Studse—Internel and 
External Wrenching Bolts—Dowe! and Lock Pins 
mMevoury air parts co., ine. 
9310 We. +t Jetter Bivd . Culve 
Teleomone—UPten Ode) varsiypeevk er cr tise 
TOUGH SPECIALS 10 DAY OfLi VERY 
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EMPLOYMENT OPPORTUNITIES 


IENTISTS 


A Basic MISTRAM system features radio 
receiving stations in “L-shaped configu- 


ration. Signals from missile transponder 
are measured on CW carrier for computer 
calculation of phase differences. These 
yield missile position, velocity and trajec- 


tory data through spatial intersection of a 
sphere (range from central receiving sta- 


. . TTTh tion) and hyperboloids of revolution (range 
--. the next generation system for precise missile Gherensentemeumatn venstding aaa. 


trajectory measurement being developed by 


+ 7 * * ‘ 
General Electric’s Defense Systems Department DO's eantinn 
WISTRAM System embodies these 
OPPORTUNITIES AVAILABLE NOW features: 

By joining Defense Systems Department now, you can take an = Greater accuracy and range than any 
increasingly important part in the long-term development of existing missile trajectory measurement 
MISTRAM. And, you'll be able to broaden your technical know!l- system 

edge by applying your specialty in the ever more critical field of & Reduction of many previously standard 
large-scale system engineering. Siynificant experience in any of tracking system components by eliminating 
the following areas can qualify you: high precision radar tracking antennas 


Test Equipment «+ Consoles ® Instantaneous correction of electrical 
Digital Data Transmission & Recording baseline length errors through phase 
Power Generation & Transmission tabilization techniques 

Digital & Analog Computing e C-W Radars ® Ability to utilize orbiting satellite to 
Feedback Control « Acquisition & Tracking virtually eliminate present day survey errors 
Airborne Transponders 
Microwave Communications Defense Systems Department 
is Prime Contractor for MISTRAM., 


> For a more complete technical description of MISTRAM 
—and full details of current opportunities on a broad DSD is now developing a basic system 


’ scope of systems programs at DSD — write today to it which can be multiplied many times 
op lt a Lhe > Mr. E. A. Smith, Box 12-B over and integrated into a vastly extended 
A: a sD ' MISTRAM system, using G-E's ‘building 


# 143 a was, block’ approach. Ultimately this would 
qee= DEFENSE SYSTEMS DEPARTMENT provide hemispheric coverage for missile 
‘ att & A Department of the Defense Electronics Division trajectory measurement. 


»9d)))) 


SL / 


GENERAL @@ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


Propulsion 
System 
and 
Power 
Cycle 
‘Analysts 


Select Opportunities 

for outstanding . . . 

@ PHYSICAL CHEMISTS 

@ MECHANICAL ENGINEERS 
® CHEMICAL ENGINEERS 


Write in confidence to 
MR. W. D. WALSH 


Several select positions are now 
available in an analytical group 
engaged in performance analysis 
of systems that will represent sig- 
nificant advancements in the state 
of the art —- advanced hypersonic 
air-breathing propulsion systems, 
nuclear power-cycle concepts for 
auxiliary space power-units, air- 
transportable power-packages and 
central power-station equipment. 
Studies require objective imagina- 
tion and a wide range of scientific 
and technical skills. 

Programs are of the long-range 
sustained type and have excellent 
management support. Readily 
available are superior analog and 
digital computer services and 
contributing efforts by experi- 
enced specialists with comple- 
mentary skills. 

These are attractive opportun- 
ities at a level that will interest 
outstanding technical men. Mini- 
mum qualifications include an 
advanced degree plus _ related 
experience. 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 


400 Ma Street. East Hartf i 8. Connecticut 


| 
| 








AIRPORT ANALYST 


This is a permanent position on our technical staff 
College degree with major in economics. accounting 
or statistics required. Also experience and demon 
strated ability in airport management. including 
revenue development. determinatic of spate re 
quirements, expense budgeting and centre. and 
rate-making 


Creative imagination, sowed jedement. as 
ability to work effectively wader only general di 
tion are essential elements in this work. Base +s 
open. Some travel required. Age between 3 
preferred 

Apotications will be held in strict fidence 
will be accepted only by mail 


JAMES C. BUCKLEY, IN 
industrial and Tranepertation Consultants 
30 East 40th Street New York 16. N.Y 


Need Engineers? 
Contact them through this 


EMPLOYMENT OPPORTUNITIES section 














IN ALL INTERESTS OF AVIATION 


If You're important, you either read AVIATION WEEK 


or you advertise in it, or both 











R&D 
CAREERS 
AT 
TAPCO 


Space-age opportunities ex- 
ist at TAPCO-TRW for engi- 
neers and scientists in many 
fields of advanced technology. 
Challenging fields that include 
solar power systems, ground 
support equipment, missile 
APU’s, high velocity nozzle 
systems, hydraulic and elec- 
trical systems, fuel cells and 
energy conversion, and mag- 
neto-hydrodynamics 


Specific openings available 
for engineers experienced in: 


Thermodynamic Stress 
Analysis 

Hydraulics 

Cryogenics 

Reliability 

Centrifugal Booster Pumps 

Instrumentation 

Testing 

Turbomachinery 

Liquid Metal Bearings 

Plasma Physics 

High Energy Fuels 

Electrochemistry 


The TAPCO Group of Thomp- 
son Ramo Wooldridge is as- 
sembling a strong R&D team 
to advance the state-of-the-art 
in these and associated fields. 
If you are interested in learn- 
ing more about this organizo- 
tion and your place in it, send 
a resume to R. J. Theibert, 
TAPCO Group Employment 
Manager, Cleveland 17, Ohio, 
Box No. M-3. 


TAPCO 4 pivision or 


Thompson y 
Ramo PAs, 


Wooldridge Inc. 
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EMPLOYMENT OPPORTUNITIES 


Be Saag: 
PUBLISHED BY THE FLIGHT PROPULSION DIVISION OF 
GENERAL ELECTRIC IN CINCINNATI,OHIO / DECEMBER, 1960 


roughout the Division to interested eng and scienti 
t projects will also appear from time to time in this column. 


FPO NEWS offers latest information on openings th 
Technical information and news relating to curre 


Technical Placement Manager 
Lists 17 “Most Urgent’ Openings 


The ever-broadening front of Flight Propulsion Division’s power and 
propulsion programs at Cincinnati, Ohio encompasses turbojets for mili- 
tary and commercial aircraft propulsion, as well as industrial and marine 
applications, development of advanced liquid rocket engines, electrical 
space propulsion and nuclear based space power systems, electromechan- 








| 
| 


AT UNIVAC... 


OPPORTUNITIES FOR 


Transistor 


Circuit Designers 


Immediate openings are now available 
at Remington Rand Univac for Transistor 
Circuit Designers, as well as other pro- 
fessional personnel who are seeking a 
career opportunity 

Investigate these opportunities and make 
your step toward enjoying the many bene- 
fits of a position in Univac’s atmosphere 
of achievement. 


@ TRANSISTOR CIRCUIT DESIGNERS 


Applicants shouid have an electrical engineering 
degree with a minimum of 3 years actual hardware 
experience in the development of data processing 
utilizing solid state devices 


Other openings include 


@ COMMUNICATIONS ENGINEERS 

@ SERVO-ENGINEERS 

w SYSTEMS ENGINEERS 

@ MECHANICAL ENGINEERS 

@ ENGINEER WRITERS 

@ MILITARY PUBLICATIONS EDITORS 

@ RELIABILITY ENGINEERS 

@ QUALITY CONTROL ENGINEERS 

= PRODUCTION ENGINEERS 

@ STANDARDS & SPECIFICATIONS ENGINEERS 
Send resume of education and experience to: 

R. K. PATTERSON, DEPT. D.i2 


Remington Bland 
linivac 


DIVISION OF SPERRY RAND CORPORATION 
2750 West Seventh St., St. Paul 16, Minn. 


There are also immediate openings 
in all areas of digital computer de- 
velopment at our other laboratories. 
Inquiries should be addressed to: 
NAGLE, Dept. D-12 D. CLAVELOUX, Depi.D-12 
REMINGTON RAND UNIVAC REMINGTON RAND UNIVAC | 


1990 West Allegheny Witson Avenue 
Pri'adeiphia 29, Pa South Norwalk, Conn. 
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ical control devices and systems 


Engineering opportunities range 
over all areas of activity, but the 
positions outlined below are of spe 
cial interest at this time: 


Project Engineer — Wuciear Systems 
Develop criteria for systems design, balanced « 
pertermence, weight, etc. Conduct studies in : 
related factors infivencing high temperature ope’ at or 





Concerwe amd develop complete preliminary designs 
for sew versions of known types of aircraft power 
plant components. 
ne 
Plan engine and basis. 
swe Performance Test ora “Sheets, specifying 
rocedure, instrumentation, accuracy and precision. 
Application Engineering 
Participate in sale, application, and instaitation of tur- 
boyet engines im aircraft of USAF or foreign governments. 





Heat Transfer 


Formulate and solve problems in heat convection 


Guction, and radiation related to development 


Plasma jet 


Conceive and direct projects in fluid dynamic 
Chatty the flow of very high temperature gasse 


super sonic 


Engineering design. development, and produc! 
programs for turbine components that satis!y 


oper ationa) 


Guide programs aimed at design. evaluation. » 


opment of 
mechanical 


initiate and direct engineering bench evaluat 
grams to correct system prodiems, define 
Characteristics, and recommend improvements 


Establish jet engine contro! systems require 
specifications, execute designs and analyses 
end direct test programs 


Supervise small group responsible for providing com ' 
parative data on 
frame design, and mission performance 


Military Liaison Engineering 
Negotiate with military and other government agencies, 
and provide technical information to gain and main- 
tan support of specified engineering programs. 


et ne 
pnical 


‘ allied fields. tattiote. and conduct programs a 
t engine support. 


Sates Engineer — Commercial Engines 
evelop and execute promotion and sales of commer- 
» lerge gas turbine aircraft engines, spare parts, 
tional equipment and services 


Overhaul Liaison Specialist 
vide complete factory technical support to service 
hops engaged in overhaul of commercial engines for 
airline customers. 
T hi Aered ; 
‘ovate and design improved turbomachinery compon- 
for space power conversion systems. Formulate 
rry out necessary experimental programs. 
Engine Systems 
Establish reliability programs for evaluation measure- 
ments of engine systems. Conduct correction programs 
armed at systems optimization. 


rocket engine 


Fivid Dynamics 


norries 





Turbine Design 


requirements 
Compressor Aerodynamics 


comprersors. Coordmate activi! 
ther related «£ 


yet 
Gesign, testing, and 


Centro! System Evaluation 


Control Systems Design 


ment 


Propulsion System Evaluation 

w further information on these or 
"ther positions, write in confidence to 
Mr. Mark Peters, Dept. 64-WW. 


instaiied engine perfornan 
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EMPLOYMENT OPPORTUNITIES 


Sltinn bs & aobbinion ciepettationeaw 
actor applications and nuclear development, The 

; Knolls Atomic Power Laboratory is currently ex- 
panding its program scope in a number of new 
directions --both exploratory and developmental. 
Security restrictions prevent the identification of 
projects, or a detailed disclosure of the unique 


4 professional opportunities now open at KAPL.— 
Some Current Areas of Need : ven use dae Senge wi 


2 pleased to discuss the unclassified portions of — 
POWER PLANT TEST —- ANALYSIS our programs and desttibe thé Laboratory's spe- 
INSTRUMENTATION AND CONTROL DESIGN Gm ~ clalized experimental, computational and test 
PUMP AND VALVE DESIGN >. facilities to nuclear scientists and engineers in- 
HEAT EXCHANGER DESIGN wags’ tY /® terested in reactor power plant development. __ 
REACTOR NUCLEAR ANALYSIS . ben Pay 
THEORETICAL PHYSICS (PhD) 
EXPERIMENTAL PHYSICS 
NUCLEAR INSTRUMENTATION 
COOLANT TECHNOLOGY ; 
REACTOR COMPONENTS DESIGN Qualified ds with Galinioscs in one or 
X-RAY FLUORESCENCE ee , | more of the fields listed at the left are invited to 
ENGINEERING MATHEMATICS (PhD) inquire about positions now available. 
Address your inquiry in strict professional con- 
fidence to Mr. A. }. Scipione, Dept. 6+ WW. U.S. 
) Citizenship and appropriate engineering or scien- 
tific degree required. 


ECTRIC 





SEARCHLIGHT SECTION CONVAIRS 


* a7 . * . . . * ” a aa . ° . Airline end Buocutive 


Reciprocating engines: Several of Both Avasiadie 
Cenvair Trade-in 


R-1820, R-1830. R-2000, R-2600. R 
2800-C, CA, CB engines and overhau! DOUGLAS DC-3 
services. Unusual test, overhaul, serv- 200 M.P.H. Al2 Autopilot 


ice, and propulsion development prob 
Trades Accepted 


lems welcomed 
DOUGLAS DC-6 
DC-6A DC-6B8 


Finance or Lease 
Alo Grumman Twin Beech and Lockheeds in Steck 


C-82, C-119, JET-PACKET Transports 


Inventories of aircraft. parte. engines Contoct 
and engineering. Traneports bulky load Frederick 8B Ayer & Associates, Inc 


whic cannot be loade nto ot air enve 
Want a low-cost ae > — Ideal flight prea h aire caro | a08 Past A » Now Vor 17, Now Verk 
aircraft ... that 
> * > - . © — 
can carry anything? DC-6 AIRFRAME PARTS 


Write, wire or telephone: Tarbejet engines: FOR SALE 
J-30 (1 ms. thrust Send for List And Quotations 


STEWARD-DAVIS 3 *3)°0r i. we 
; JET-PAK FUZZY FURLONG 


1000 ‘Tbs } Also auxi iti ary 


Gardena, Calif. U.S.A./Cable: STEDAY for installation on underpowered alr 
Phone: FAculty 1-3414/FAA Approved Agency 4044 craft Box 2283 Miami 59, Fle 























FOR SALE RT 202 
OXYGEN - CO, - LIFERAFT FOR SALE 1 ee ee ee ores 
abe = LEASE OR LEASE PURCHASE heavy landing gear, airline radio 


Airtrame—192 hows since progressive overhaul 


FUNCTIONAL TEST ; ate 
mo Boeing Model 377 wil Keriint Barincs _seateets Ramadictde, 


spare NTSO demountable power plant 
FAA. Stotion #4273 . . . Air Force & STRATO CRUISER “will —~ consider a light twin in trade” 
Navy Approved CHARLOTTE AIRCRAFT CORPORATION 
Test Stands of Loborotory Accuracy 14 AIRCRAFT P. O. Box 9127 Charlotte, N. C 
Automatically Controlled Air-Condi- FROM 


tioned ond Electronically Cleaned 75 
Facilities 000° 
Quick Turnoround cee D-18$ BEECHCRAFT 
COMPLETE FACILITIES FOR THE yowoy 
TOTAL SYSTEMS U.S. Cortifocted, 112 sunt contigaration, tol over. FOR SALE—IMMEDIATELY 
INSTRUMENT seas equipped ms NTSO engines : é 
COLLEN COMPANY —_— ars ose Support ng Aireraft and Engine Write, Wire or Call 
e s 
“Flight Safety Equipment’ WILLIAM STEINER H. J. BAILEY 
380 Lofayette St. New York 3, N. Y. Phone: TOpaz 2-9355 or GArfield 6-448! GPL DIVISION—GENERAL PRECISION, INC 
4-3332 13010 Ardis Ave. Downey, California Pleasantville, N. Y. ROgers 9-5000 
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work in the fields of the future at NAA 


TRAINING 
EQUIPMENT 
DESIGN 


The Los Angeles Division of 
North American Aviation 
developer of the nation’s most 
advanced manned weapon sys- 
tem—has top-level positions 
available for 


TRAINING 
SIMULATOR 
DESIGNERS 

These highly-qualified engi- 
neers will coordinate and mon- 
itor the over-all design of 
training simulator equipment 
for the most advanced weapon 
systems. 

Background Preferred: Grad- 
uate Electrical Engineer with 
minimum of four years’ expe- 
rience in design of analog and 
digital computers with applica- 
tion to simulation requirements. 
Other positions also open in 
North American Aviation's 
training equipment design 
group for qualified engineers. 
For more information 
please write to: Mr. A. ©. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Interna- 
tional Airport, Los Angeles 
45, California. 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN AA 
AVIATION, INC. 
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Powers Award 


The opinions of Mr. Frank Harvey and 
Mr. Charles F. Roche (AW Oct. 17, p 
166), I believe, are both very rash and un 
justihed. No one but Francis G. Powers 
knows what actually took place on that 
flight and the events that followed. Was 
he actually shot down? If so, perhaps his 
detonation equipment was rendered useless 
Perhaps his high-altitude pressure suit was 
malfunctioning and if he would have bailed 
out at 60-plus thousand fect he would not 
have remained conscious to take his own 
life. Perhaps his oxygen equipment wa 
malfunctioning and he was suffering from 
hypoxia and didn’t regain full consciousnes 
until after his capture. These and many 
more are questions unanswered. U.S. News 
& World Report stated that Mr. Powers 
was very definitely brainwashed, and I don’t 
think Mr. Harvey or anyone else is in a 
position to judge his actions 

The award is not completely out of order 
Basically it is a good idea, however, ther 
are many groups and individuals in the Air 
Force engaged in classified projects of this 
and similar nature that it would be impos 
sible to determine the most worthy r 
ciprent 

I subscribe to Aviation Week regularh 
and think it is the very best in aviation 
news 

Rospert F. Weartey 
Captain, USAF 


APO 856, New York, N. Y 


Re: U-2 pilot award 

Oh, my, didn’t we stir up 
I was glad to see the respon 
What took you so long? 

The letters published in 
my award proposal hav 
onclusion there is more 
than has reached the 
comment? 

I am convinced the 
people are thinking is to tab 
stand. The big question in 
why the letter writers didn’t state t 
opinions before I did. One gentleman 
meniioned “the type of thinking that 
becoming more prevalent in the U.S 
concerned with the fa 
few people are Openly saying and 
ng what they are thinking. That 
really important change in America 

[here are too many loose ends in 
Powers flight story to satisfy me. I am not 
sure exactly what Powers’ orders were i 
the event of an emergency. The informa 
tion published in the press to date ha 
been fractional at best. At times I am 
compelled to feel the wrong man is recei 
ing the ire of the nation 

Naive, perhaps I am. I f 
naive, however, not to question a govern 
mental structure that allows a foreign na 
tion to capitalize on our lack of coordina 
tion and thoroughness. Even if Powers 
had destroyed the U-2 and himself th 
Russian propaganda machine would have 
made a case of the incident. It has been 


to th 
story press 
care to 


} 


pest 


: 
mIno4ni 
mind 


t that 


am more 


| it is more 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identificaiion. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


said the Soviets were looking for an cxcus 
to ruin the Summit. Why did we have to 
hand them the reason? It was another ex 
ample of someone not thinking what th 
repercussions of failure might be. The Rus 
sians are making a concerted effort to sway 
the minds of men to their wav of life. So 
far the U. S. has certainly helped th 
Russian cause 

I was out-voted on the Francis G. Pow 

Award. I accept defeat. I do not, gen 
tlemen. consent to vour wav of thinking 
There remain too many unanswered que 
tions in the U-2 story 

I do agree with Don Llewellyn who pr 
poses a “Po:son Needle” award to the man 
in the Budget Bureau who decided it wa 
heaper to hire to fly than 
to incorporate devices in the U-2 airfram« 
that would have made the surveillan nto 
\men 
Joun Zawitsk! 
Aeronautical Illustration 


Elgin, Il 


Idlewild Defended 


“Pity the Poor Passenger, 


men who like 


mati 


Historian 


Your editorial 
n the Oct. 3 issue of Aviation Weex 


must surely have been confusing to anvon 


it all familiar with the new passenger ter 


minal facilities at New York International 
Airport 

In stating “London Airport and Idlewild 
ire apparently still vying to see which can 
terminal for tran 


maintain a woodshed 


itlantic passengers the longest ™ you 
apparently are th 


terminal) which now handles on 


writing about a building 
temporary hy 
a small fraction of overseas departures and 
rivals 1 building . he d 
demolition and replacement by a 
airline terminal as part of our 
decentralized terminal complex 
You completely neglected the fa 
for the past three years the $30-mil 
International Arrival and Airline Wing 
Buildings have served all passengers arriving 


no imternational 
uled for 


new multi 





Bomb Burst Cover 


lo all the pilots who wrote us calling 
attention to what they believed to be 
an error in printing the Oct. 17 cover 
picture upside down: You are wrong. 
The cover picture of nine Hunter Mark 
6s of RAF Treble One Squadron doing 
a bomb burst at Farnborough was printed 
right side up. Treble One Squadron 
does its nine-plane bomb burst downward 
as depicted; it has another seven-plane 
bomb burst maneuver upward in the 
conventional style.—Ed. 











from overseas who must clear Customs and 
il] international passengers departing from 
New York on foreign flag airlines. You also 
have neglected to mention that since May, 
1960, all departures of Pan American 
World Airways’ flights have operated at 
the carrier's new $12-million unit terminal, 
md that Trans World Airlines currently is 
constructing a new terminal for its flights, 
to be completed in 1961. Thus, TWA is 
the only transatlantic carrier still operating 
in the Temporary Terminal Building and, 
it that, for departures only 
I fail to see how any passenger who has 
used one or another of the modern facili 
ties described above, especially the “experi 
enced commuter” to whom you refer, could 
possibly ignore their existence or deprecate 
their beauty and efficiency 
Regarding the passenger with baggage 
trving to make an interline connection, the 
uitlines, who are responsible for the inter 
line transfer of baggage, are well aware of 
the problems and have already taken —_ 
to climinate them. In reviewing the prob 
lems that exist at this airport or any other 
major airport for that matter, I think it 
reasonable that you shoukd consider the 
level of traffic they serve and the problems 
that that traffic presents. Faced with the 
need to serve so many million passengers, 
the Terminal City approach used at New 
York International Airport and the design 
of the individual terminal buildings repre- 
ent the optimum solution 
I can well appreciate your point of view 
n air traveler exercising his prerogative 
about facilities and 
I am disappointed, how 


to complain SCTVICES 
vailable to him 
ver, that the knowledge and understanding 
that vou should have had of the imdustry 
hould not have caused vou mor 
to present the facts 
Joun R. Winey, Director 
Aviation Department 
The Port of New York 
New York. N Y 
For description of Idlewild’s new ter 
minal facilities see AW Aug. 29, p. 36 and 
Sept. 5. p. 44, and for passenger reaction to 
these facilities see 7 
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‘Black Body 
On the Letters page of Oct. 10 (p 134), 
! litor infers in his discussion of the 
‘black 
body” has some visual significance, i.c., that 
‘lack coffee may be a better black body 
than coffee with cream because it is darker. 
The fact is that whatever the truth may be 
it has nothing to do with ap- 
pearances. The disct:ssion is concerned with 
radiation in the infrared well beyond the 
visible region of the spectrum where water 
and snow, for example, in spite of their =p 
pearance, approach the ideal as black body 
radiators 
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Authority 


offee cup problem that the term 


in this case 


J. O. Morcan 

The University of Michigan 
Willow Run Laboratories 
Infrared Laboratory 

Ann Arbor, Mich. 
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is experienced... 
in Data Display Systems 


ccess and instantaneous display 
ligital data are now available for 


| and industrial decision-making 
in sophisticated data storay 
nd displ systems, offers 
-900 Data Storage and Display 
1 advance that stands alone in 
f electronics. Whether operating 


tly or in conjunction with a 


the RD-900 provides a storage 


» 495 000,000 bits of information 


iccess to any segment of the 
a maximum of 3/10 of a second 


exhibits up to 12,800 symbols 


map, graph, 


meric, schen 
or abstract data 


Hy 


or simultaneously. The 

tubes retain images for at least 
ind provide for multiple 

sition of data. Erase time ts less 
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ormation on the RD-900 System 


upon request 





‘UNIVERSITY MICROFILM IN 
STEVENS RICE 6s 
$13 8 ST ST 

ANN APBOR ¥ICH 


—1kW CW—rugged 
— lightweight —fo, 


= 


In Forward 
Scatter Transmitters — 


if 


Need a rugged power amplifier tube for transportable 
microwave field equipment? Varian’s VA-834B klystron is 
air-cooled and permanent-magnet focused. Simplifies operation 
and minimizes prime power requirements. Quick and easy to 
instal!. Only adjustment necessary — just tune to desired 
frequency. Tunable 4.4 to 5.0 kMc with 1 kW CW output 
Lightweight — only 60 Ib. including magnet 

Specifically developed for tactical and transportable equipment 
Suited to commercial forward-scatter communications 


and radar transmitters 


FEATURES miiwew m 44 to 50 kMme 


@ Efficiency up te 40% W845 db Gain M@ 7.5 Mc Bandwidth 


Sound interesting? We'll be pleased to send you 
full technical data. Just write Tube Division 


VARIAN associates 


PALO ALTO 22,CALIFORNIA 





BOMAC LABORATORIES, INC 

VARIAN ASSOCIATES OF CANADA, LTD. 
S-F-D LABORATORIES, INC 

SEMICON ASSOCIATES, INC. 

SEMICON OF CALIFORNIA, INC. 
VARIAN A. G. (SWITZERLAND) 
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